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SURFACE WATER SUPPLY OF PACIFIC DRAINAGE
BASINS IN WASHINGTON AND UPPER COLUMBIA
RIVER BASIY, 1914,

- AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1914.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry bills passed by Congress have car-
ried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods and utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1915.

5 $12, 500
1896. - oot s 20, 600
1897 to 1900, inclusive...... ... iiiiiiL.. e 50, 000
1901 to 1902, inclusive. ... . ... .. .o il 100, 000
1903 t0 1906, inclusive. .. ... .o oo it 200, 000
1907 - & cee e 150, 000
1908 to 1910, Inclusive ... ot i cieaans 100, 000
1911 to 1915, inclusive.. ... oot ii i 150, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collect-
ing data. Acknowledgments for cooperation of the first kind are
made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 14.

Measurements of stream flow have been made at about 3,400 points
in the United States! and also at many points in Alaska and the

1Stream-gaging stations and publications relating to water resources, 1885-1913; U. 8. Geol. Survey
‘Water-Supply Paper, 340, 1916. 7
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Hawaiian Islands. In July, 1914, 1,480 gaging stations were being
maintained by the Survey and the cooparating organizations. Many
miscellaneous discharge measurements are made at other points.
In connection with this work data were also collected in regard to
precipitation, evaporation, storage reservoirs, river- profiles, and
water power in many sections of the country and will be made avail-
able in water-supply papers from time to time.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the ““‘run-off’’ or “ Jis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent the rate of flow, as sqcond-'
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in depth of inches, acre-feet, and millions of cubic
feet. The principal terms used in this series of reports are second-
feet, second-feet per square mile, run-off in inches, acre-feet, and mil-
lions of cubic feet. They may be defined as follows:

“Second-feet’’ is an abbreviation for ““ cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (p. 9).

“Second-feet per square mile’” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off (depth in inches)’’ is the depth to which an area would
be covered if all the water flowing from it in a given period were
uniformly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth of inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

“Millions of cubic feet’’ is applied to quantities of water stored in
reservoirs, most frequently in connection with studies of flood control.

The following terms not in common use are here defined:

“Discharge relation,” an abbreviation for the term “relation of
gage height to discharge.”

“Control,” “controlling section,” and “point of control,” terms
used to designate the section or sections of the stream below the gage
which determine the discharge relation at the gage. It should be



CONVENIENT EQUIVALENTS. 9

noted that the control may not be the same section or sections at all
stages.

The ““point of zero flow’’ for a given gaging station is that point
on the gage—the gage height—to which the surface of the river
would fall if there were no flow.

«CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches
over the area.

Dischar: Run-off in inches.
n second-
feet per
squaremile.| 1 day. 28 days. 29 days. | 30days. 31 days.
0.03719 1.041 1.079 1.116 1.153
.07438 2.083 2.157 2.231 2.306
11157 3.124 3.236 3.347 3.459
. 14876 4.165 4.314 4,463 4,612
18595 5.207 5.393 5.578 5,764
22314 6. 248 6.471 6. 694 6.917
26033 7.289 7.550 7.810 8.070
.29752 8.331 8.628 8.926 9.223
.33471 9.372 9.707 10. 041 10,376

Note.—Forpart of a month multiply the run-off for one day by the number of days.

Table for converting discharge in second-feet into run-aff in acre-feet.

. Run-off in acre-feet.
Disc]
in second-
feet. lday. | 28days. | 29days. | 30days.|| 81days
1 1.983 55.54 57.52 59. 50 61. 49
2.. 3.967 111.1 115.0 119.0 123.0
3.. 5.950 166. 6 172.6 178.5 184.5
4... 7.934 222.1 230.1 238.0 246.0
5.. 9.917 277.7 287.6 297.5 307.4
6. 11.90 333.2 345.1 357.0 368.9
7.. 13.88 388.8 402.6 416.5 430.4
8. 15.87 444.3 460. 2 476.0 491.9
9 17.85 499.8 517.7 535.5 553.4

NortEe.—For part of a month multiply run-off for one day by the number ¢f days.

Table for converting discharge in second-feet into run-off in millions of cubic feet.

. Run-off in millions of cubic feet.
Dischar
in second-
foet. lday. | 28days. | 2days. | 30days.|| 31days.
) 0.0864 2.419 2. 506 2.592 2.678
2. 1728 4.838 5.012 5.184 5.356
3.. 2592 7.257 7.518 7.776 8.034
4.. 3456 9.676 10.02 10.37 10.71
5.. .4320 12.10 12.53 12.96 13.39
6 5184 14.51 15.04 15. 55 16.07
7 6048 16.93 17,54 18.14 18,75
8 .6912 19.35 20. 05 20. 74 21,42
9 L7776 21.77 22. 55 23.33 24.10

Nore.—For part of a month multiply the run-off for one day by the number of days.
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Table for converting discharge in second-feet into run-off in millions of gallons.

Discharge

Run-off in millions of gallons.

in second-
feet.

28 days.

Note.—For part of a month multiply the run-off for one day by the number of days.

Table for converting velocity in feet per second into velocity in miles per hour.

[1 foot per second=0.681818 mile per hour, or two-thirds mile per hour, very nea;
feet per second. In computing the table the figures 0.68182 and 1.4

1 mile per hour=1.4666

were used.]

Feet per second
(units).
0 2 3 4 6 7 8 9

0.136 | 0.205( 0.273 0.400 | 0.477 | 0.545 0. 614
L8181 .886{ .995 1.09 1.16 | 1.23 1.30

150 | L57 | 1.64 .77 1.84 1.91 1.98

2,18 | 2.25 | 2.32 2.45 | 252 | 259 2.06

2, 86 2.93 3.00 3.14 3.20 3.27 3.34

3.55 | 3.61 3.68 3.82 | 3.89 [ 3.95 4,02

4,23 | 430 | 436 4.50 | 4.57 | 4.64 4.70

4.91 4.98 5.05 5.18 5.25 5.32 5.39

5.59 | 5.66 { 5.73 5.86 | 5.93 6.00 6.07

6.27 6.3¢4 | 6.41 6.55 | 6.61 6.68 6.75

Table for converting discharge in second-feet tnto theoretical horsepower per foot of fall.

{1 second-foot=0.1136 theoretical horsepower per foot of fall. 'Weight of 1 cubic foot of water=62.5 pounds.)

Tens.
1] 2 3 4 6 7 8 9
0. 0.00 | 0.114 | 0.227 | 0.341 | 0.454 | 0.568 | 0.682 | 0.795 | 0.909 1.02
1 1.14 | 1.25 1.36 1.48 1.59 1.70 1.82 1.93 2,04 2.16
2 2.271 2.39 2.50 2,61 2,73 2.84 2.95 3.07 3.18 3.29
3 3.41] 3.52 3.64 3.75 3.86 3.98 4.09 4,20 4,32 4,43
it 4.54 | 4.66 4.77 4,88 5.00 5.11 5.23 5.34 5.45 5.57
L 5.68| 5.79 5,91 6.02 6.13 6.25 6.36 6.48 6.59 6.70
[ S, 6,82 | 6.93 7.04 7.16 7.27 7.38 7.50 7.61 7.72 7.%4
Y 7.95 1 8.07 8.18 8.29 8.41 8. 52 8.63 8.75 8.86 8.97
- PP, 9.09 | 9.20 9.32 9.43 9. 54 9.66 9.77 9.88 |10.0 10.1
9...... bemecameenenas 10.2 |10.3 10.5 10.6 10.7 10.8 10.9 11.0 1.1 11.2

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches.
1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per

minute; equals 646,317 gallons for one day.

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet of 13.572 inches

deep.

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.
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1 second-foot equals about 1 acre-inch per hour.
1 second-foot for one year (365 days) equals 724 acre-feet.
1 second-foot for one day equals 86,400 cubic feet.
1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
day. -
1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.
1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.
- 1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.
1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.
100 California miner’s inches equals 18.7 United States gallons per second.
100 California miner’s inches for one day equals 4.96 acre-feet.
100 Colorado miner’s inches equals 2.60 second-feet.
100 Colorado miner’s inches equals 19.5 United States gallons per second.
100 Colorado miner’s inches for one day equals 5.17 acre-feet.
100 United States gallons per minute equals 0.223 second-foot.
100 United States gallons per minute for one day equals 0.442 acre-foot.
1,000,000 United States gallons per day equals 1.55 second-feet.
1,000,000 United States gallons equals 3.07 acre-feet.
1,000,0Q0 cubic feet equals 22.95 acre-feet.
1 acre-foot equals 325,850 gallons.
1inch deep on 1 square mile equals 2,323,200 cubic feet.
1inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.
1 mile equals 1.60935 kilometers.
1 mile equals 5,280 feet.
1 acre equals 0.4047 hectare.
1 acre equals 43,560 square feet.
1 acre equals 209 feet square, nearly.
1 square mile equals 2.59 square kilometers.
1 cubic foot equals 0.0283 cubic meter.
1 cubic foot of water weighs 62.5 pounds.
1 cubic meter per minute equals 0.5886 second-foot.
1 horsepower equals 550 foot-pounds per second.
1 horsepower equals 76.0 kilogram-meters per second.
1 horsepower equals 746 watts.
1 horsepower equals 1 second-foot falling 8.80 feet.
1} horsepower equals about 1 kilowatt.

. Second-feet Xfall in feet
To calculate water power quickly: =net horsepower on
11

water wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1913, and ending September 30, 1914. At the first of January in
most parts of the United States much of the precipitation in the pre-
ceding three months is stored as ground water, in the form of snow
or ice, or in ponds, lakes, and swamps, and this stored water passes
off in the streams during the spring break-up. At the end of Septem-
ber, on the other hand, the only stored water available for run-off is
possibly a small quantity in the ground; therefore the run-off for
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the year beginning October 1 is practically all derived from precipi-
tation within that year.

The base data collected at gaging stations (Pl. I, B) consist of rec-
ords of stage, measurements of discharge, and genera] information
used to supplement the gage heights and discharge measurements in
determining the daily flow. The records of stage are obtained either
from direct readings on a staff gage or from a water-stage recorder
(P1. II) that gives a continuous record of the fluctuations. Measure-
ments of discharge are made with a current meter by the general
methods outlined in standard textbooks on the measurement of river
discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the daily discharge from which the monthly
and yearly mean discharge is determined.

~ The data presented for each gaging station in the area covered by

this report comprises a description of the station, a table giving
results of discharge measurements, a table showing the daily dis-
charge of the stream, and a table of monthly and yearly discharge
and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measurements
are published.

The description of the station gives, in addition to statements re-
garding location and equipment, information in regard to any con-
ditions that may affect the constancy of the discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of channel, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum re-
corded stages, and the accuracy of the records.

The table of daily discharge gives the discharge in second-feet corre-
sponding to the mean of the gage heights read each day. At stations
on streams subject to sudden or rapid diurnal fluctuation the dis-
charge obtained from the rating table and the mean daily gage height
may not be the true mean discharge for the day. If such stations are
equipped with automatic gages the true mean daily discharge may be
obtained by weighting discharge for parts of the day.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day, it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum’’ the quantity given is the mean flow for the day when
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the mean gage height was lowest. The column headed ‘‘Mean’” is the
average flow in cubic feet for each second during the month. On
this average flow computations recorded in the remaining columns,
which are defined on page 8, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data d'epends primarily (1) on the
permanency of the discharge relation and (2) on the accuracy of
observation of stage, Ieasurements of flow, and interpretation of
records.

Footnotes added to the daily discharge tables give information
regarding the probable accuracy of the rating tables used, and an
accuracy column is inserted in the monthly discharge table. For
the rating tables, ‘‘well defined”” indicates, in general, that the rating
is probably accurate within 5 per cent; ‘‘fairly well defined,” within
. 10 per cent; ‘“‘poorly defined” or ‘‘approximate’ within 15 to 25
per cent. These notes are very general and are based on the plotting
of the individual measurements with reference to the mean rating
curve.

The letter in the column headed “Accuracy’” in the monthly dis-
charge table rates the accuracy of the monthly mean and not that of
the estimate of maximum or minimum discharge or the discharge
for any one day. The rating is determined by considering the accu-
racy of the rating curve, the probable reliability of the observer, the
number of gage readings per day, the range of the fluctuation in
stage, and local conditions. In this column A indicates that the
mean monthly flow is probably accurate within 5 per cent; B, within
10 per cent; C, within 15 per cent; D, within 25 per cent. Special
conditions are covered by footnotes.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches may
be subject to gross errors caused by the inclusion of large noncontrib-
uting districts in the measured drainage area, by lack of information
concerning water diverted for irrigation or other use, or by inability
to interpret the effect of artificial regulation of the flow of the river
above the station. ‘“Second-feet per square mile” and “‘Run-off
(depth in inches)” are therefore not computed if such errors appear
probable. The computations are also omitted for stations on streams
draining areas in which the annual rainfall is less than 20 inches. All
figures representing ‘‘Second-feet per square mile” and “Run-off
(depth in inches)” previously published by the Survey should be
used with caution because of possible inherent sources of error not
known to the Survey.
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The table of monthly discharge gives only a general idea of the flow
at the station and should not be used for other than preliminary esti-
mates; the tables of daily discharge allow more detailed studies of
the variation in flow. It should be borne in mind, however, that the
observations in each succeeding year may be expected to throw new
light on data previously published.

N - »

-

COOPERATION.

During the year ending September 30, 1914, the work in Washing-
ton, Montana, and Idaho has been done under cooperative agree-
ments between the United States Geological Survey and the respective
States.

Cooperation with the States is effected under contracts which are -
made between the Director of the Federal Survey and the State engi-
neers or other officials and are authorized by legislative acts appro-
priating moneys. The State contracts are essentially of the same
order, the principal provisions being substantially as follows:

1. The United States Geological Survey retains direct supervision
of the field work and the preparation of the data for publication.

2. The Federal Survey retains possession of all material collected—

field notes, maps, etc.—but this material is open at all times to
inspection by the State officials, and if not satisfactory the agree-
ments can be terminated at any time.
" 3. The salaries of gage observers and the salaries and traveling and
field expenses of the engineers are divided between the two parties
in some manner agreed upon, the accounts being rendered monthly
in accordance with the regulations of the Federal Survey.

4. The streams and localities in which investigations shall be made
are determined by conference between the State officials and the
representatives of the United States Geological Survey.

5. The cost of publication is borne entirely by the Federal Survey.

In general, the cooperative agreements specify that the United
States Geological Survey shall allot from its appropriation a sum
equal to that appropriated from State funds.

The work in Washington was done in cooperation with the Board
of Geological Survey, composed of Ernest Lister, governor; L. F.
Hart, lieutenant governor; Edward Neath, treasurer; T. F. Kane,
president of the University of Washington; and E. A. Bryan, presi-
dent of the State college. The board was very efficiently repre-
sented in the cooperative investigations by Henry Landes, State
geologist.

Special acknowledgments are due to A. W. Mahon, State engineer
of Montana, and to F. P. King, State engineer of Idaho, for the very
efficient manner in which they represented their States in the cooper-
ative investigations.
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Acknowledgments are also due to the engineers and employees of
the United States Reclamation Service, the United States Forest
Service, and of the United States Office of Indian Affairs for assist-
ance, suggestions, and the freest use of data gathered exclusively for
them and for which they have paid. Acknowledgments are also due
to the officers of the United States Weather Bureau for hydrographic

and climatologic data and to the Umted States Bureau of Fisheries
for furnishing gage heights.

The following cities, private companies, and irrigation districts
have cooperated in the collection of records: City of Bellingham,
Wash., Skagit Power Co., Ham Yearsley & Ryrie Co., Spokane Val-
ley Land & Water Co., Similkameen Power Co., Wenatchee Valley
Gas & Electric Co., and Quincy Valley Irrigation District.

DIVISION OF WORK.

The field data were collected under the supervision of G. L. Parker
and W. A. Lamb, district engineers, by F. B. Storey, A. H. Tuttle,
James E. Stewart, J. T. Hartson, C. O. Brown, I. L. Collier, B. E.
Jones, and J. M. Ray, and by E. W. Kramer, Forest Service hydrog-
rapher.

The field data in the Yakima River Basin, exclusive of gaging
stations in the Yakima Indian Reservation, and the ratings, special
estimates, analyses, and computations were made in cooperation
with Paul Taylor, engineer in charge of hydrometric work, United
States Reclamation Service, assisted by F. E. Moxley, H. W. Hum-
phrey, and R. R. Calland.

The ratings, special estimates, analyses, and computations for sta-
tions in Washington and Idaho were made under the direction of
G. L. Parker, district engineer, assisted by A. H. Tuttle, C. O. Brown,
J. T. Hartson, and I. L. Collier. The ratings, special estimates,
analyses, and computations for stations in Montana were made
under the direction of W. A. Lamb, district engineer, assisted by
B. E. Jones.

The manusecript has been prepared under the direction of G. C.
Stevens by James E. Stewart.

GAGING=STATION RECORDS.

QUINAULT RIVER BASIN.
QUINAULT RIVER AT QUINAULT, WASH.

LocaTion.—In the NE. £ sec. 8, T. 23 N., R. 9 W., at mouth of Canoe Creek, north
end of Quinault Lake, at Quinault post office.

DRAINAGE AREA.—273 square miles.

REecorDS AVAILABLE.~—October 1, 1911, to September 30, 1914.

Gage.—Vertical staff in two sections about 400 feet above mouth of Canoe Creek.
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DiscEARGE MEASUREMENTS.—Made from cable half a mile below the outlet of lake and
about 4 miles below the gage.

CHANNEL AND CONTROL.—Permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and for the period
1911-1914, 16.3 feet at 8 a. m., January 6 (discharge, 32,500 second-feet); mini-
mum stage recorded, 0.45 foot at 8 a. m. and 6 p. m. September 6 (discharge, 538
second-feet).

WinTer FLow.—Discharge relation not affected by ice.

DIveRsIONS AND STORAGE.—Diversions, none; storage, natural, in Quinault Lake.

Accoracy.—Results good.

Discharge measurements of Quinault River at Quinault, Wash., during the year ending
Sept. 30, 1914.

Gage Dis-
Date. Made by— height. | charge.

Feet. Sec.-ft.
May 30 | Collier and Tubtle. . ... .comernii it eiiieceeeceeaeacans 2.82 2,
30 | Tuttleand Collier. .. veenome ettt ittt ceeeieeacaacnans 2.78 2,530

Nore.—Discharge determined from a rating curve well defined below 8,000 second-feet.

Daily discharge, in second-feet, of Quinault River at Quinault, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dee, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
| DU 1,010 | 1,240 | 7,100 | 2,670 | 4,580 | 4,430 | 2,080 | 2,080 | 2,790 | 2,670 | 1,010 620
R 1,010 | 1,240} 5,530 | 2,910 | 3,570 | 5,530 | 2,080 | 2,430 | 3,040 | 2,790 | 1,010 592
T 940 | 1,160 | 4,430 | 3,850 | 3,170 | 5,050 | 2,310 | 2,790 | 3,170 | 2,790 | 1,010 565
R 870 | 1,160 | 3,710 (15,200 | 2,790 | 4,430 | 3,170 | 2,670 | 2,910 | 2,790 | 1,080 565
[ T, 870 | 1,970 | 3,300 23,100 | 2,430 { 3,710 | 5,530 | 2,550 | 2,550 | 2,550 | 1,080 565
Goenieiinnnnns 814 | 2,790 | 3,170 {30,700 | 2,080 | 3,170 | 5,210 { 2,310 | 2,310 | 2,430 | 1,080 538
[ T 870 | 3,170 | 3,040 {23,100 | 2,080 | 2,790 | 4,280 | 2,310 | 2,080 | 2,310 | 1,080 565
- S 870 | 3,170 | 2,310 115,700 | 1,770 | 2,670 | 3,710 | 2,310 | 2,790 | 2,190 | 1,080 592
. 870 | 3,990 | 2 9,890 | 1,670 | 2, 3,300 | 2,550 | 3,300 | 2,080 | 1,010 592
100 e, 1,160 | 4,280 | 2,430 | 7, 1, 2,310 | 3,300 | 2,670 | 3,040 | 2, 1,010 565
i TR 5,700 | 3,710 | 2,310 | 6, 1,670 | 2,190 | 3,300 | 2,550 | 2,790 | 2,080 | 940 565
12,0 cciiiiiaanns 7,650 | 3,040 | 2,670 | 5,530 | 1,870 | 2,190 | 3,170 | 2,550 | 2,670 | 2,080 940 565
) 11,600 | 2,550 |.2,670 | 5,210 | 1,870 | 2,190 | 3,430 | 2,670 | 2,790 | 2,080 565
Mo 8,240 1 2,190 | 3, 4,890 | 1,870 | 2,910 | 4,430 | 2,910 | 2,670 | 2,080 870 565
J T TR 6,210 | 2,190 | 3,990 | 4,730 | 1,870 | 3, 5,870 | 3, 2,910 | 1,970 [ 870 592
16.ccieciaaannn. 4,890 | 8,640 | 3,570 | 5,210 | 1,870 | 3,990 | 5,700 | 3,040 | 3,300 | 1,870 | 870 740
| 3,850 | 7,840 | 3,570 | 4,890 | 1,870 | 3,990 | 4,730 | 2,790 | 3,300 | 1,870 870 940
180 ceenennnns 3,170 | 5,870 | 3 4,730 | 1,870 | 3,710 | 3,990 | 2,790 | 3,300 | 1,870 1,770
19 cceeiiiinas 2,7 4,800 | 2,910 | 4,430 | 1,870 { 3,570 | 3,990 | 2,670 | 3,170 | 1,870 770 | 4,
20, il ) 4,430 | 2, 4,130 | 1,870 | 3,430 | 4,130 | 2,550 | 2,790 | 1,870 740 | 7,100
2. 2,190 | 3,850 | 2,310 | 3,570 | 2,080 | 3,570 | 3,710 | 2,670 | 2,670 | 1,670 740 | 4,730
22 i 1,970 | 3,850 | 2,190 | 3,300 | 2,910 | 3,430 | 3, 2,790 | 2, 1,490 740 | 3,430
23 1,870 | 5,370 | 2 3,040 | 3,040 | 3,170 | 3,040 | 3,040 | 2,310 | 1,400 710 | 2,670
b S 1,670 {17,900 | 1,970 | 2,790 | 3,300 | 2,910 | 2,790 | 3,040 | 2,310 | 1,400 680 , 080
b S , 17.900 | 1,970 | 2,670 | 3,040 | 2,790 | 2,430 | 3,040 | 2, 1,320 1,770
2 2, 3,040 | 2,790 | 1,320 | 680 [ 1,670
3 2 3,300 | 2,790 | 1,3 680 , 770
3 2,3 3,040 | 2, 1,320 650 | 1,870
2,790 | 2,550 | 1,240 650 | 1,670
2,550 | 2,550 | 1,080 { 626 | 1,670
2,550 |....... 1,010 | 632 .......

Nore.—Discharge determined from a rating curve well defined below 8,000 second-feet.
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Monithly discharge of Quinault River at Quinault, Wash., for the year ending Sept. 80, 1914.

[Drainage area, 273 square miles.]

Discharge in second-feet. Run-off.
Month, Depth in- Accu-
Per % racy.
. - inches on | Total in
Maximum. | Minimum. | Mean. slcgl;lg:e drainage | acre-feet.
. area.
11, 600 814 2,680 9.82 11,32 165,000 + A.
17,900 1,160 5,830 21.4 23.88 347 000 | A.
7,100 1,970 2,950 10.8 12.45 181,000 | A.
30, 700 2,670 7,150 26.2 30.21 440, B.
4, 580 1,580 2,470 9.05 9.42 137,000 | A.
5, 530 2,190 3,190 11.7 13.49 196, A.
5,870 2,080 3,470 12.7 14.17 206, A,
3,300 2,080 2,720 9.96 11.48 167,000 | A.
3, 2,080 2,790 10.2 11.38 66, A,
2,790 1,010 1,900 6.96 8.02 117,000 | A.
1,080 626 856 3.14 3.62 52,600 | A.
7,100 538 1,570 5.75 6.42 93, 400 | A,
30, 700 538 3,130 L5 155.86 | 2,270,000

PUGET SOUND DRAINAGE BASIN.
NISQUALLY RIVER NEAR ASHFORD, WASH.

Location.— In the SW. } sec. 33, T. 15 N., R. 7 E., about half a mile below west
boundary of Mount Rainier National Park and 7 miles east of Ashford.

DRAINAGE AREA.—73 square miles.

RECORDS AVAILABLE. ~ October 28, 1910, to September 30, 1914, when station was
discontinued; fragmentary.

Gace.—Record of stage obtained by measuring down from a reference point on a foot
log.

Di1sCcHARGE MEASUREMENTS.—Made from cable 100 yards below foot log or by wading.

CHANNEL AND cONTROL.—Sand and gravel; shifting.

EXTREMES OF STAGE.—Maximum stage recorded during year, 7.5 feet January 5;
minimum gtage recorded, 4.1 feet October 4, 6, and 8.

1910-1914: Maximum stage recorded, 7.5 feet January 5, 1914 (discharge not
computed); minimum stage recorded, 3.6 feet February 24 to March 6, 1911 (dis-
charge, 92 second-feet).

Winter rrow.—Discharge relation affected by ice.

Drversions.—None.

CooprERATION.— Gage-height record furnished by officers of the Mount Rainier National
Park.

Data too meager to warrant publication of estimates of discharge.

Discharge measurements of Nisqually River near Ashford, Wash., from Oct. 1, 1913, to Oct.

8, 1914
Date. Made by— hgi?i\%. c]Paige.
Feet. Sec.ft.
Oct. 4| James B, Stowart. ... o i iiiciiiiieiaei et aaaanes 4.22 262
Taly 13 | I L. Collier. .. .. oo - 5.22 721
Oct. 8]..... L L PPN P 4.42 276

43855°—wsp 892—16——2
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Daily gage height, in feet, of Nisqually River near Ashford, Wash., for the year ending Sept.

20, 1914.
[F. C. Moore, observer.]
Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
..................... 4.5 4.8 4.3 5.0 5.7 4.9 51 foe.....
4.4 |....... 4.7 4.3 5.0 55| 4.8 [....... 5.5
. 4.25| 4.3 4.7 4.3 5.0 54| 48 |....... 5.3
. 4.1 4.3 |....... 5.7 5.0 5.31 5.4 5.3 4.9
O P 4.35 7.5 4.9 5.3 ceae.. 5.3 4.7
6.8 4.9 52| 54 5.2 4.5
6.8 4.9 52| 5.4 [....... 4.6
6.0 |....... 52| 5.4 5.3 4.5
57| 4.9 52| 5.4 5.3 4.5
....... 4.9 521 5.45|.......] 4.7
....... 4.9 52| 5.
5.5 4.9 5.4
5.4 4.9 5.4
535 4.9 5.6
5.35 | ceinn]urnnnnn
5.3 4.9 5.6
5.3 4.9 5.6
....... .9 5.5
5.2 4.9 5.5
5.1 4.9 5.5
5.2 4.9 [......
5.2 l...... .

PUYALLUP RIVER NEAR ELECTRON, WASH.

LocaTtion.—In the NE. $ NW. % sec. 3, T. 16 N., R. 6 E., about 1,000 feet above the
intake of the Puget Sound Traction, Light & Power Co.’s flume, one-fourth mile
below Mowich River, and about 10 miles southeast of Electron.

DRAINAGE AREA.—91 square miles.

REcorDS AVATLABLE.—January 1, 1909, to September 30, 1914.

GAGe.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from log bridge near the gage.

CHANNEL AND CONTROL.— Gravel and boulders; shifting.

EXTREMES OF DISCHARGE.--Maximum stage recorded during year, 4.05 feet at 11.30
p. m. January 4 (discharge 2,610 second-feet); minimum stage recorded, 0.64 foot
at 5 p. m. December 29 (discharge 172 second-feet).

1909-1914: Maximum stage recorded, 4.6 feet November 10, 1910 (discharge,
3,200 second-feet); minimum stage recorded, 0.65 foot January 17, 1910 (discharge,
120 second-feet).

Winter FLow.—Discharge relation not materially affected by ice.

Diversions.— None above station.

Accuracy.—Results fair.

CooPERATION.—-Gage-height records and results of discharge measurements furnished
by Puget Sound Traction, Light & Power Co.
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Discharge measurements of Puyallup River near Electron, Wash., during the year ending

Sept. 30, 1914.

o Gage Dis- - Gage | Dis-

Date. Made by height. | charge. || Date- Made by height. | charge.

. Feet. | Sec.-ft . Feet. |Sec.ft.
Oct. 7 | Barber and Waite 119 427 || Apr. 7 | Barber and Waite 1.08 445
28 |[..... 0 1.07 324 . 1.25 493

Nov. 9..... 1.17 402 1.03 431
23 |..... do 1.52 677 .97 403
Dec. 5 | Barber and Bargwardt. .97 309 .97 388
23 | Barber and Waite - .69 184 1.07 473
Jan, 10 |..... do...... 1,43 631 1.46 699
25 [..... do.. 1.01 411 113 478

Feb. 6|..... do. .53 212 170 807
28 | Barber and Bargwardt.| 1.24 525 1.29 536
Mar. 10 | Barber and Waite...... .90 335 .81 278
23 |..... [ (s 1.02 401 104 387

Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the year ending

Sept. 30, 1914.

Day. Oct. { Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
396 | 775 821 729 397
514 891 930 677 485
608 755 912 719 452
490 514 775 709 332
429 408 608 722 291
418 340 594 629 352
434 353 630 517 312
440 508 678 628 254
40 417 679 577 242
490 363 704 585 252
520 | 378 780 671 248
520 454 875 774 207
624 502 815 768 210
800 562 702 720 380
779 734 715 ] 640 376
648 845 705 | 458 292
582 800 800 371 443
526 736 852 420 696
482 614 907 495 680
527 526 659 540 557
608 490 461 523 422
621 410 487 499 350
608 363 524 482 360
570 508 525 478 388
508 496 496 507 450
423 461 481 513 429
423 450 512 527 342
363 560 496 558 309
349 550 552 487 304
377 676 | 660 | 466 289
524 |....... 762 391 |.......

Note.—Discharge determined from several rating curves fairly well defined between 200 and 700
second-feet, and by indirect method for shifting channels.
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Monthly discharge of Puyallup River near Electron, Wash., for the year ending Sept. 30,
1914.

[Drainage area, 91 square miles.]

Discharge in second-feet. Run-off.
Month. per | Dopthin | ‘:a‘?cc;'
: . inches on otal in *
Maximum. | Minimum. | Mean. sgl]}laére drainage | acre-feet.
‘ area.
1,010 239 446 4.90 5.65 27,400 | B
7 254 408 | - 4.48 5.00 24,300 | B
412 174 253 2.78 3.20 15,600 | B
2,530 193 624 6.86 7.91 38,400 | A
7 188 3.19 3.32 16,100 | A
1,080 U5 449 4.93 5.68 27,600 | A
1,240 235 508 5.58 6.23 30,200 | A.
349 517 5.68 6.55 31,800 | A
891 340 548 6.02 6.72 32,600 | A,
930 461 681 7.48 8.62 41,900 | A
774 371 574 6.31 7.28 35,300 | A
696 207 370 4.07 4.54 22,000 | A,
2,530 174 474 5.21 70.70 343,000

WHITE RIVER AT BUCKLEY, WASH.

Location.—In the SE. { sec. 34, T. 20 N., R. 6 E,, at the Northern Pacific Railway
bridge about a mile northeast of Buckley

DRAINAGE AREA.—424 square miles.

RECORDS AVAILABLE.—April 22, 1899, to August 31, 1903 (gage-height record only
Jan. 1, 1902, to Aug. 31, 1903); October 1, 1910 to December 31, 1911; January
18, 1913 to September 30, 1914.

‘GAGE.—Vel‘tlcal staff and Fuller water-stage recorder.

DISCHARGE MEASUREMENTS.—Made from a plank walk on lower crossbeam of the
railway bridge.

CHANNEL AND CoNTRoL.—Large boulders and cobblestones; likely to shift during
floods; gradient very steep.

ExTREMES OF DISCHARGE.—Maximum estimated combined discharge during year
(derived from water-stage recorder), of river and flume 5,760 second-feet at 2 3. m.,
Jaruary 6; minimum discharge (river and flume) for one day, 405 second-feet
September 24.

1899-1901, 1911, and 1913-1914: Maximum discharge (river and flume) esti-
mated at 14,600 second-feet, November 22, 1901; minimum discharge estimated
at 390 second-feet October 3—4 and 19-26, 1911.

DiversioN.—White River flume diverts from river about a mile above gage. Total
monthly discharge is computed from the combined flow of river and canal.

Accuracy.—Results good. Frequent measurements are required to define the rating
curve.

CooPERATION.—Gage-height record and results of some discharge measurements by
Puget Sound Light & Traction Co.

Discharge measurements of White River at Buckley, -Wash., during the year ending Sept.

30, 1914.
- Gage Dis- éage Dis-
Date. Made by height. | charge. || D2t Made by— height. | charge.
Feet. | Sec.-ft. ) Feet, | Sec.ft.
Jan. 7 | Parker and Ludlow..“ 628, 06 5,020 || Sept. 1] Collier and Eernisse....| 624.06 6.2
9 Ludlow and Osgood....} 627.37 2,500 2 d
Feb. 18 1. ..doc...eea i L. 624. 94 130 2 277
1 Y 625,58 397 3 147
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Daily discharge, in second-feet, of White River at Buckley, Wash., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
40 489 873 223 8
30 423 956 228 79
19 362 956 240 48
14 317 890 154 9
22 289 665 15 7
411 261 725 17 9
347 227 890 12 17
298 117 918 12 16
203 80 882 12 15
440 52 873 12 14
452 890 14 14
379 33 928 14 13
317 20 918 17 13
270 781 14 18
253 470 650 36 25
429 223 566 298 19
618 22 566 688 18
596 18 566 695 137
502 14 665 44 215
411 14 725 9 81
141 347 14 507 8 55
12 289 13 441 7 4
384 13 435 9 36
185 702 12 401 8 170
508 656 12 284 8 14
384 568 13 177 9 11
589 12 174 9 12
174 521 18 170 8 11
24 521 12 163 9 11
112 515 13 188 11 11
3951....... 32 215 L I8 PR,

Nore.—Discharge determined from rating curves fairly well defined between 60 and 1,200 second- feet
applicable as follows; Oct. 1-16; Oct. 17, to May 15, and May 16 to Sept. 30.

Monthly discharge of White River at Buckley, Wash., for the year ending Sept. 30,1914.

Discharge in second-feet.
Run-off .0,
Month. (total in Tacy.
Maximum. | Minimum, | Mean, | 8cre-feet).
[T 0) ¢ 1,220 7 308 18,600 | B.
November 702 14 374 22,300 | B.
December . 489 12 119 7,320 1 C.
January . 5,230 181 1,160 71,300 | B.
February 1,670 89 524 29,100 | B.
March. .. 1,820 2271 1,020 62,700 | B.
April.. 2,010 3371 1,200 1,400 { B.
May. 2, 785 | 1,440 88,500 | B.
June. 2,050 636 | 1,320 ,600 | B.
July..... 956 163 614 37,800 | B.
August.. 695 7 .9 ,650 | C.
September 215 7 38.3 2,280 | C.
The year 5,230 7 685 496,000
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Monithly discharge of White River and flume at Buckley, Wash., for the year ending Sept.

30, 1914.
[Drainage area, 424 square miles.]
Discharge in second-feet. Run-off,
s Acu-
Month. Depthin
Per 5 : racy.
. . inches on | Total in Y
Maximum. | Minimum. | Mean. sl%]qia;re drainage | acre-feet.
- area.
1,620 432 919 2.17 2.50 56,500 | B.
1,270 651 960 2.26 2.52 57,100 | B.
1,060 426 679 1.60 1.84 41,800 | B.
5,250 650 1,750 4,13 4,76 108,000 | B.
2,320 801 1,110 2.62 2.73 61,600 | B.
2,480 968 1,620 3.82 4.40 99,600 | B.
2,640 922 1,790 4,22 4.71 107,000 | B.
2,640 1,470 2,040 4.81 5.54 125,000 [ B.
2,610 1,120 1,700 4.01 4.47 101,000 | B.
1,880 927 1,320 3.11 3.58 81,200 | B.
1,140 676 866 2.04 2.35 53,200 { B.
847 405 588 1.39 1.55 35,000 | B.
5,250 405 1,280 3.02 40.95 927,000

WHITE RIVER FLUME AT BUCKLEY, WASH.

Location.—In sec. 35, T. 20 N., R. 6 E., about one-fourth mile below intake and
about a mile northeast of Buckley.

RECORDS AVAILABLE.—January 18 to September 30, 1914.

Gage.—Vertical staff and Fuller water-stage recorder.

DiSCHARGE MEASUREMENTS.—Made from crossties on top of flume. Stay line used
for high velocities.

EXTREMES OF DISCHARGE.—Maximum stage during year (from water-stage recorder
charts), 4.88 feet at 3 p. m. April 22 (discharge, 1,290 second-feet); minimum
stage recorded, 0.20 foot October 16, May 13, 14, and June 25 and 26 (discharge,
16 second-feet).

1913-14: Maximum stage recorded, 5.01 feet April 18, 1913 (discharge, 1,400
second-feet); minimum stage recorded, 0.20 foot April 20, May 1-4, 17, 22, 24,
26, and October 16, 1913 (discharge, 15 second-feet).

Accuracy.—Results good.

CooPERATION.—Gage-height record and results of some discharge measurements
furnished by Puget Sound Traction, Light & Power Co.

Discharge measurements of White River flume at Buckley, Wash., during the year ending
Sept. 30, 1914.

[Made by Collier and Eernisse.]
Gagé | Dis- Gage | Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft. Feet. | Sec.<ft.
Sept.1......... 2.83 596 || Sept.2......... 1.9 398 || Sept.3..unn.... 2.49 466
2eiaans 3.24 706 b T B W 1) 151 b 2.49 470
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Daily discharge, in second-feet, of White River flume at Buckley, Wash., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aag. | Sept.

1. 47 570 632 600 664 585 510 664 908 834 . 648
2 664 570 632 600 664 585 525 730 908 852 510
3 632 570 632 600 202 600 540 798 927 870 585
4 664 570 916 600 206 616 540 764 908 946 632
5 696 570 119 600 | 1,020 632 540 T3 852 984 585
6 764 570 23 585 | 1,100 648 540 510 781 946 600
7 764 616 23 585 | 1,100 664 908 18 555 870 632
8 680 632 23 585 | 1,180 600 | 1,060 18 555 908 540
9 648 632 220 540 908 570 | 1,020 18 565 870 525
540 632 798 510 180 570 | 1,020 18 540 852 49

452 632 764 510 278 570 | 1,020 43 ! 534 90K 510

452 632 834 510 585 585 370 58 570 946 466

452 632 852 510 5% 600 16 18 616 984 452

452 | 357 | 798| 510| 616 | 600 16 19 [ 600 | 1,020 632

452 149 764 510 632 616 52 21 680 1 100 764

540 370 730 510 632 616 555 23 730 410 616

570 600 730 696 570 600 764 274 730 46 600

570 600 713 730 525 600 764 600 730 46 696

570 585 696 525 525 632 764 424 664 632 632

B70 | 570 | 730 | 504 525 632 764 | 525 | 600 764 600

570 540 764 555 525 180 764 696 570 834 540

22 570 570 | 1,020 632 525 37 764 664 570 781 510
23 570 570 8 632 525 | 1,260 632 798 600 713 480
24 570 555 600 632 | 525 696 585 332 616 696 235
25 570 570 525 632 525 495 570 16 696 730 525
26 570 £55 344 616 510 495 570 16 764 747 555
27 570 | 540 | 344 | 648 | 510 | 495| 570 | 131 781 | 764 540
28 570 616 466 648 510 510 424 834 764 764 480
29 565 600 |....... 510 510 370 852 764 466
30 570 540 600 |....... 510 510 540 870 798 764 480
Bloaooiiioal) 287 |....... 680 600 |....... 570 1....... 632 |....... 870 680 |.......

Note.—Discharge determined from a rating curve well defined between 100 and 1,200 second-feet.

Monthly discharge of White River flume at Buckley, Wash., for the year ending Sept. 30,
1914.

Discharge in second-feet. Run-off roon.
Month, (total in
. - acre-feet). | T2¢Y-
Maximum. | Minimum, | Mean. ‘
1,060 16 616 37,900 | A.
764 452 585 34,800 | A.
680 149 560 34,400 | A.
1,020 23 593 36,500 | A.
730 504 583 32,400 | A.
1,180 180 595 36, A.
1,260 180 588 000 | A.
1,060 16 604 37,100 | A.
870 16 382 22,700 | B.
927 534 701 43,100 | A.
1,100 46 774 47,600 | A.
764 25 550 32,700 | A.
1,260 16 595 431, 000

SOUTH FORK OF SKYKOMISH RIVER

LoocatioNn.—In the NE. § sec. 29, T. 27 N., R. 10 E., 300 feet above Sunset Falls, about
2 miles above town of Index and mouth of North Fork of Skykomish River.

DrAaNAGE AREA.—351 square miles,

NEAR INDEX, WASH.

REcorDS AvAILABLE.—October 7, 1902, to September 30, 1905; April 26, 1911, to
October 21, 1912; June 14, 1913 to September 30, 1914
Gaege.—April 26, 1911, to Februamy 25, 1914, vertical staff at same site as gage used
1902 to 1905, but at datum 0.61 foot higher; April 19 to September 30, 1914,
vertical staff in two sections at same site as gage used 1902 to 1905 but at datum
0.39 foot lower; inclined section for low water-gage readings installed August 25,

1914.
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DiscHARGE MEASUREMENTS.—Made from cable 1 mile below gage.

CHANNEL AND CONTROL.—Sunset Falls, 300 feet below gage; solid rock.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.0 feet (water
over gage; estimated by observer) at 10.05 a. m. January 6 (discharge, 16,700
second-feet; minimum stage recorded, 2.05 feet at 1.05 p. m. October 1 (dis-
charge, 718 second-feet).

1902-1905, 1911-1914: Maximum stage recorded 17.0 feet at 10.05 a. m. January
6, 1914 (discharge, 16,700 second-feet). Datum for 1914 is 1 foot lower than for
1913. Minimum discharge for year differs from that recorded in daily discharge
table, because gage heights were used to tenths of feet only in computing daily dis-
charge. Minimum stage recorded for period, 0.55 foot (0.94 foot, present datum)
October 10, 1904 (discharge, 372 second-feet).

WinTeER FLow.—Discharge relation not affected by ice.

DIVERSIONS AND STORAGE.—None.

Accuracy.—Results good.

Discharge measurements of South Fork of Skykomish River near Index, Wash., during the
year ending Sept. 30, 1914.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. || D3t Made by height. | charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Nov. 5 | James E. Stewart...... a3. 75 1,470 || Aug. 25 | I. L. Collier............ 52,16 458
Apr. 22 | Parker and Collier...... 6.49 3,450 25 |..... s [ . b2.16 476

o Referred to datum of gage installed Apr. 19, 1914.
b Discharge relation affected by logging operations at Sunset Falls.

Daily discharge, n second-feet, of South Fork of Skykomish River near Index, Wash., for
the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. Sept.
1,100 | 2,780 850 | 1,350 | 4,440 | 1,520 | 3,290
1,150 | 2,540 850 | 1,410 | 3,290 | 1,580 | 4,650
1,250 | 2,170 812 | 1,300 | 3,290 | 1,640 | 5,560
1,150 | 1,890 | 2,860 | 1,350 | 2,170 | 2,310 | 4,440
1,520 | 1,770 | 10,400 | 1,300 | 2,170 | 3,840 | 3,470
2,170 t 1,580 {16,700 ; 1,200 | 1,770 { 3,120 | 3,470
2,470 | 1,520 | 10,300 | 1,010 [ 1,770 | 3,120 | 3,470
2,310 | 1,470 | 6,930 | 930 | 1,770 | 3,290 | 3,650
2,240 | 1,350 | 4,870 850 | 1,770 | 3,650 | 3,560
2,170 | 1,300 | 3,650 | 812 | 1,800 | 3,840 | 3,840
2,240 | 1,250 | 2,940 812 | 1,890 | 3,470 | 3,650 | 2
2,470 | 1,250 | 2,540 850 | 2,030 | 3,650 | 4,240 | 2,
2,700 | 1,300 | 2,170 850 | 2,310 | 4,040 | 5,320 | 2
2,78 | 1,250 [ 1,800 850 | 4,440 | 4,870 | 6,670 | 3 .
3,030 | 1,300 | 1,830 812 | 4,870 | 7,580 | 6,540 | 4,140 |........ 1,640
16..........| 3,120)10.000 | 1,200 | 1,830 | 850 | 5,090 | 5,800 | 5,560 | 4,040 |........ 1,470
5,090 | 1,250 | 1,700 890 | 4,440 | 3,840 | 5,200 | 3,940 |- . . .00 1,100
4,040 | 1,200 | 1,580 890 | 3,840 | 4,640 | 4,980 | 3,650 {........ 1,300
3,200 | 1,100 | 1,470 972 | 3,200 | 5,440 | 4,870 | 3,030 |........ 2,390
3,030 | 1,010 | 1,410 | 1,010 | 3,470 | 5,560 | 4,760 | 2,940 [..... .. 3,120
2,470 972 | 1,350 | 1,150 | 2,780 | 4,140 | 4,650 | 3,030 1,960
2,390 930 | 1,410 2,470 | 3,560 | 4,870 | 2,620 1,300
3,200 890 | 1,350 2,170 | 3,120 | 4,650 | 2,030 1,060
3,120 850 | 1,300 2,470 | 2,940 | 4,540 | 2,240 972
3,290 812 | 1,300 2,470 | 2,620 | 4,340 | 2,620 1,010
3,800 | 774 | 1,250 1,800 | 2,700 | 4,040 | 2,470 |........ 930
3,840 74 | 1,250 2,030 | 2,780 | 3,470 | 2,470 |-....... 1,410
2,940 774 | 1,200 1,770 | 2,620 | 3,030 | 2,310 |-.o1IoC 1,060
3,290 774 | 1,250 1,300 | 2,310} 2,700 | 2,470 |-....... 850
1,200 | 3,290 736 | 1,300 1,640 | 2,470 | 2,940 | 2,780 {ooeooo.. 850
1,150 j........ T4} 1,300 1,410 |........] 3,840 |....... eleeneanac]ans veman

Note.—Discharge determined from a well-defined rating curve. Gage destroyed b%falling tree Feb. 25;
replaced Apr. 19. Gagerecord obtained by measuring down from reference point Feb. 26 to Apr. 18. All
gage heights reduceq to datum of gage installed Apr. 19, 1914. Discharge relation affected by logging
operations over Sunset Falls July 9 to Sept. 14; discharge not estimated.
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Monthly discharge of South Fork of Skykomish River near Index, Wash., for the year end-
ing Sept. 80, 1914.

[Drainage area, 351 square miles.]

Discharge in second-feet. Run-off,

Month. per | Depthin Accu-

racy.
Maximum. | Minimum. | Mean. squar igfaifagog ;g{.’;_afleif
o, .

area.

October 10,700 700 2,360 6.72 7.75 145,000 | A
November, 10,000 1,100 2,930 8.35 9.32 174,000 | A
December. . 2,780 6 1,280 3.65 4.21 78,700 | A,
January..... .| @16,700 812 2,960 8.43 9.72 182, A
February................... 5,090 812 1,520 4.33 4.51 84,400 | A,
March.. . 5,090 | 1,300 2,660 7.58 8.74 164,000 | A
ﬁmﬂ 7,580 1,520 3,540 10.1 11.27 211,000 | A

ay- 6,670 2,700 4,330 12.3 14.18 266, A
June. , 870 2,030 3,080 8.77 9.78 183,000 | A
July 1-8.......... 2,620 1,640 2,130 6.07 1.81 33,800 | A
September 15-30............ 3,120 0 1,400 3.99 2.37 44,400 | A

e Discharge Jan. 6 from estimated gage height, as water was over top of gage.
MILLER CREEK NEAR BERLIN, WASH.

LocatioN.—In the NE. } sec. 33, T. 26 N, R. 11 E., 1} miles above Berlin and
mouth of the creek.

DRrAINAGE AREA.—44.2 square miles.

RECORDS AvAILABLE.—May 24, 1911, to September 30, 1914; fragmentary.

GagE.2-Vertical staff in two sections on left bank. Lower section washed out No-
vember 18 and replaced December 5, 1911. Sloping gage 10 feet downstream
substituted for lower section August 27, 1914.

DiscHARGE MEASUREMENTS.—Made from a cable 900 feet above gage or by wading.

CHANNEL AND CONTROL.—Bed composed of large boulders which will not shift except
at extremely high stages. A log jam 500 feet below the gage, at a water-surface
elevation about 5 feet lower than at gage, may affect discharge relation at high
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at 4 p. m.
October 11 (discharge, 3,030 second-feet); minimum stage recorded, 0.21 foot
afternoon of September 26 (discharge, 32 second-feet).

1911-1914: Maximum discharge recorded, 5.5 feet November 18 and 19, 1911
(discharge, 4,740 second-feet); minimum stage recorded, 0.20 foot August 30 and
31 and September 1 and 3, 1911 (discharge, 31 second-feet).
Accuracy.—Results good.
CooPrrATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Miller Creek near Berlin, Wash., during the year ending Sept.
30, 1914.

Date. Made by— hgi?ia:. chl:)amlsg'e.

Feet. SecHt.
1.79 392

Apr. 23 | P
.21 33.8

Aug. 26 | I. L. Colli
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Daily discharge, in second-feet, of Miller Creek near Berlin, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sep t.
640 149 |....a. 810
432 149 [....... 900
323 210 |....... 640
287 385 |....... 407
254 810 |....-.. 323
197 510 |....... 287 343 |oeeiiid)enaanns
224 456 (....... 224 323 .-
323 456 |....... 510 254 .
305 510 {....... 640 224 ..

Nore.—Discharge determined from a rating curve well defined below 500 second-feet. Owing to lack of
gage readings discharge estimated at 15 per cent of the flow of the South Fork of the Sksrkomish near Index
for periods as follows: Nov. 4-6, 242 second feet; Nov. 17-24 and 27-30, 500 second-feet; Dec. 1-3, 375
second-feet; Apr. 16-22, 705 second-feet; Apr. 24-30, 395 second-feet; and May 1-16, 670 second-feet.

Monthly discharge of Miller Creek mnear Berlin, Wash., for the period Oct. 1, 1913, to
’ July 20, 1914.

[Drainage area, 44.2 square miles.]

Discharge in second-feet. Run-off.
Month. per | Depthin | ey
N inches on otal in *
Maximum. | Minimum. | Mean. sggﬁ)re drainage | acre-feet.
area.

92 404 9.14 10. 54 24,800 | B.

........... 433 9.80 10.93 25,800 | D.

64 157 3.55 4.09 9,650 | B.

70 396 8.96 10.33 24,300 | C.

70 165 3.73 3.88 ,160 | A.

160 392 8.87 10.23 24,100 | B.

............ 540 12.2 13.61 32,100 | C.

............ 640 14.5 16.72 39,400 | C.

224 456 10.3 11.49 27,100 | B.

145 279 6.31 4. 11,100 | A.

............................................ 228,000

NORTH FORK OF SKYKOMISH RIVER AT INDEX, WASH.

LocatioNn.—In the SE. { sec. 17, T. 27 N., R. 10 E., at Index, 1 miles above
mouth of river.

DRAINAGE AREA.—143 square miles.

RECORDS AVAILABLE.—August 24, 1910, to September 30, 1914.
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Gace.—Vertical staff installed November 24, 1911, on wing dam on right bank directly
.back of observer’s house about one-third mile above highway bridge; original
gage, a vertical staff on left bank about 50 feet above the tramway bridge, was
used August 24 to September 2, 1910, and was destroyed in the course of improve-
ment of channel; vertical staff on right bank about one-fourth mile above high-
way bridge at lower end of wing dam and about 300 feet belew present gage was
used October 26, 1910, to March 26, 1911.

DISCHARGE MEASUREMENTS.—Made from a cable 600 feet below the gage, or by wading.

CHANNEL AND cONTROL.—Gravel and large boulders; shifting in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.3 feet at 11 a. m.
January 6 (discharge, 7,730 second-feet); minimum stage recorded, 0.68 foot at
7.30 a. m. September 7 (discharge, 156 second-feet).

1911-1914: Maximum stage recorded, 10.1 feet November 20, 1911 (discharge,
9,720 second-feet); minimum stage recorded, 1.5 feet September 8, 1911 (dis-
charge, 110 second-feet).

WINTER FLOW ggyDischarge relation not affected by ice.

Accuracy.—Results good.

Discharge measurements of North Fork of Skykomish River at Index, Wash., during ihe year
ending Sept. 30, 1914. ,

Date. Madeby— | ot | crarge. | Dote: Madoby— |nCER | s,
Feet. | SecHt. . Feet. | Secft.

Nov. 5| James E, Stewart...... 2.18 766 || Apr. 22 | Parker and Collier...... 3.32 1,410
Apr. 15 | Parker and Collier...... 4.97 | 3,180 || Aug. 24 | I. L. Collier............ .94 210

Daily discharge, in second-feet, of North Fork of Skykomish River at Index, Wash., for the
year ending Sept. 30, 1914,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
885 | 2,170 | 1,650 348 180
2,170 | 2,370 | 1,500 | 348 180
2,570 | 1,900 | 1,500 | 348 180
1,990 | 1,650 | 1,420 | 313 170
1,570 | 1,350 | 1,080 313 160
1,570 | 1,080 945 313 160
1,650 945 945 313 156
1,650 | 1,650 | 945 | 313 202
1,650 | 1,350 885 297 281
1,650 | 1,210 | 945 | 297 214
1,730 | 1,350 945 281 226
1,810 | 1,500 945 281 226
2,370 | 1,500 | 945 281 226
2,780 | 2,080 | 825 | 281 885
2,780 | 2,470 | 770 | 281 | 1,650
2,470 | 2,270 | 715 | 266 945
2,080 | 1,990 75 252 770
1,810 | 1,650 715 239 | 1,350
1,810 | 1,500 75| 226 | 1,900
2,270 | 1,420 | 610 | 239 | 1,650
2,170 | 1,420 | 470 | 239 | 1,140
2,670 | 1,500 | 427 | 2261 1,
2,370 | 1,350 | 427 | 226 8
1,990 | 1,210 427 | 214 770
1,900 | 1,210 | 427 214 715
1,810 | 1,210 406 214 15
1,730 | 1,350 348 202 715
1,500 | 1,350 330 202 610
1,350 | 1,350 | 348 | 202 | 1,080
1,350 [ 1,730 | 348 | 214 448
515 1,660 |.ocnu.. 348 | 198 [......e

NoTE.—Discharge determined from a rating curve well defined between 150 and 2,000 second-feet.
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Monthly discharge of North Fork of Skykomish River at Index, Wash., for the year ending
Sept. 80, 1914. _

[Drainage area, 143 square miles.}

Discharge in second-feet. Run-off.
; Accu-
Month, Depth in
Per h : racy.
: . inches on | Totalin
Maximum. | Minimum. | Mean. sguqlage drainage | acre-feet.
y area.

7,180 218 1,150 8.04 9.27 70,700 | A.
5,080 405 1,300 9.09 10.14 77,400 | A,
1,020 503 3.52 4.06 30,900 | A.
7,290 281 1,200 9.02 10.40 79,300 | A.
2,570 297 636 4.45 4.63 35, A,
2,370 562 1,270 8.88 10.24 78,100 | A.
3,330 515 1, 10.8 12.05 92, A.
2,780 1, 13.5 15.56 119,000 | A.
2,470 0945 1,570 11.0 12.27 93,400 | A.
1,650 330 775 5.42 6.25 47,700 | A.

348 198 264 1.85 2.13 16,200 1 A,
1,900 156 660 4.62 5.16 39,300 | A.
7,290 156 1,080 7.55 102.16 780,000

SOUTH FORK OF STILAGUAMISH RIVER NEAR SILVERTON, WASH.

Location.—In SE. % sec. 23, T. 30 N., R. 9 E,, at the Silverton ranger station, about
one-fourth mile below Martin Creek, 24 miles below Silverton post office, and
about 5 miles above Gold Basin.

DRAINAGE AREA.—45.4 square miles.

RECORDS AVAILABLE.—September 1, 1910, to September 30, 1914 (fragmentary).

Gace.—Vertical staff spiked to overhanging hemlock. .

DiscHARGE MEASUREMENTS.—Made from a cable 50 feet below gage, or by wading.

CHANNEL AND CONTROL.—Heavy boulders which will shift only during extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet at 11 a. m.
January 6 (discharge, 5,420 second-feet); minimum stage recorded, 0.80 foot at
6 p. m. September 4 (discharge, 35 second-feet).

1910-1914: Maximum stage recorded, 7 feet November 20, 1910 (discharge,
6,200 second-feet); minimum stage recorded 0.80 foot September 4, 1914 (dis-
charge, 35 second-feet).

Winrer FLow.—Discharge relation not affected by ice.

D1vERSIONS AND STORAGE.—None.

Discharge measdrements of South Fork of Stilaguamish River near Silverton, Wash.,
during the year ending Sept. 30, 1914,

Date. Made by— hgiag ‘3:. chlgj'Ze.
Feet. Sec.-ft. ’

Oct. 30 | James E. STeWart.eiueeeiriiiiiiairrotiretaennsesesisconsnnscananennen al.30 126
Apr. 25 [ Parker and Coler.ceee e cee o neecerenincisnctocsnacoccsansnsannnann 1.87 344

@ Point of zero flow estimated at —0.5 foot £0.2 foot.
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Daily discharge in second-feet of South Fork of Stilaguamish River near Silverton, Wash.,
Jfor the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
155 225 6321 3121 34| 101 4
155 | 188 632 312| 422{ 101 41
206 155 713|556 | 312] 101 37

4,380 | 188 556 | 556 | 312 97 35
4,610 | 155 556 246| 101 47
5,200 | 126 486| 890 | 246| 101 62
2,160 | 126 486| 7991 266| 101 62
L710| 126 48| 80| 246 80 80
7991 101 422| 756|246 80 80
32| 155 22| 672| 246 80 80
521| 12 364 422| 246 80 101
486 | 155 364 422| 246 80 126
312 162 364 | 504 266 80 80
225 155 338 672] 266 80! 1,080
312| 188 338 756 266 80 556
486 | 188 312 556| 266 80 266
713| 162 225 422 188 71 230
312| 188 55| 36| 206 9 | 1,010
206 | 188 155| 338| 181 80 830
266 | 255 188| 364| 172 62| 1,600
556 556 312 80| 126 62 630

486 | 556 | 303| 504 114 54 430

312 | 48| 422 303| 114 54 320

312 303| 594| 364| 114 53 320

225 364| 73| 42| 126 52 312

225| 364 32| 556 126 51 312

225| 364| 364| 632| 106 50 322

233 | 364| 364 364 97 50 205

195| 393| 35| 354 90 47 312

15| 33| 312| 32 97 47 393

3 312 |........ 101 47 ...... .

Norte.—Discharge determined from a rating curve well defined below 500 second-feet. Gage not read
and no discharge estimates made Nov. 18 to Dec. 31, and Apr. 1-11.

Monthly discharge of South Fork of Stilaguamish River near Silverton, Wash., for the
: year ending Sept. 30, 1914.

[Drainage area, 45.4 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depthin Acou-
. . inches on | Totalin |Tacy-
Maximum. | Minimum. | Mean. sgllilla:e drainage | acrefeet.
. area.

October........c..ooooo.. 422 126 240 5,29 6.10 14,800 | B.

155 472 10.4 6. 57 15,900 | B.

155 843 18.6 21.44 51,800 | B.

101 304 6.70 6.98 16,900 | B.

155 569 12.5 ®n4a 35,000 | B.

364 532 11.7 8.26 ,000 | B.

155 418 9.21 10.62 25,700 | B.

312 545 12.0 13.39 32,400 | B.

90 207 4,56 5.26 12,700 | B.

47 74.0 1.63 1.88 4,550 | B.

35 334 7.36 8.21 19,900 | B.

SOUTH FORK OF STILAGUAMISH RIVER AT GRANITE FALLS, WASH.

LocarioNn.—In sec. 12, T. 30 N., R. 6 E., 400 feet below mouth of Canyon Creek and
about a mile north of town of Granite Falls, at the county highway bridge.
DRAINAGR AREA.—182 square miles.
REecorps AvarLABLE.—June 19 to October 31, 1911; September 13, 1913, to September

30, 1914.

GacEe.—Chain attached to upstream handrail of bridge.
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DiSCHARGE MEASUREMENTS.—Made from bridge..

CHANNEL AND CONTROL.—QOne channel at all stages; control is composed of small
boulders and probably shifts in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and for period cov-
ered by records, 11.05 feet at 8 a. m. January 6, 1914 (discharge, 11,700 second-
feet); minimum stage recorded, 1.49 feet August 28-29 and September 3—4, 1914
(discharge, 136 second-feet).

Accuracy.—Results fair.

Discharge measurements :}f South Fork of Stilaguamish River at Granite Falls, Wash.,
uring the year ending Sept. 30, 1914.

_ Gage Dis- o Gage | Dis-
Date. Made by height. | charge. Dafe. Made by height. | charge.
Sec.-ft. Feet. | Sec.ft.
Oct. 27 579 || Apr. 26 | Parker and Collier......| 3.52| 1,200
28 531 || Sept. 26 | I. L. Collier... 3.22

Daily discharge, in second-feet, Wf South Fork of Stilaguamish River at Granite Falls,
sh., 1911, and 1913-14.

Day. Oct. Day. Oct. Day. Oct.
265 305
230 285
200 265

2,740 435
1,760 390
775 305
590 230
485 230
390 230
390 230
170

2,430 | 898 | 935 |5,350 | 1,080 | 1,320 [ 1,400 | 935| <279 | 160
20310 | 860 | 898 | 2,560 1080 [ 1240 | 935| 262| 157
1,670 | 935| 860 (1,870 | 2,560 | 3,250 | 1,240 | 935 | 231 136
1,400 | 7,600 | 720 | 1,870 | 2,080 | 1,490 720 | 231 136

1,160 | 7,600 655 | 1,400 | 2,830 | 1,400 |- 826 625 216 162

279 160 |.......

Nore.—Discharge determined from a rating curve well defined between 400 and 2 ,000 second-feet. Dis-
charge: July 13, 1913, 2,310 second-feet; July 14-17, 1913, 1,970 second-feet. June 5, discharge interpolated,
owing to lack of gage reading.
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Monthly discharge of South Fork of Stilaguamish River at Granite Falls, Wash., for
the year ending Sept. 30, 1914.

[Drainage area, 182 square miles.}

Discharge in second-feet. *  Run-off.
Month. Per Depth in ) zl\‘:g;.
Maximum, | Minimum. | Mean. | square ’gfﬁggg aTcgg_af.leena
mile,
area.

October. ......ooovviianai.e 9, 250 315 1, 440 7.91 9.12 88,500 | B.
November.......ccueeeunn.. 10, 000 465 2,180 12.0 13.39 130,000 | B.
December. .. .............. 2, 430 297 1,020 5.60 6. 46 62,700 | B.
January.. 10, 400 825 2,350 12.9 14.87 144,000 | B.
Februar; 3, 700 540 1,290 7.09 7.38 71,600 | B.
March. 5, 350 1,010 1, 740 9. 56 11.02 107,000 | B.
April.. 3,250 1,750 9.62 10.73 104,000 | B.
May. 3, 250 935 1,310 7.20 8.30 80,600 | B.
June............. 6,700 595 1,380 7.58 8.46 82,100 | B.
July.oenacnannnn 935 231 522 2.87 3.31 32,100 | B.
August.......... 315 136 201 1.10 1.27 12,400 | B.
September........... 4,000 136 838 4.88 5.44 52,800 { B.

The year............. 10, 400 136 1,340 7.36 9.75 968,000

Note.—Mean discharge for October, 1911, 433 second-feet; run-off 26,600 acre-feet.

SKAGIT RIVER AT REFLECTOR BAR, NEAR MARBLEMOUNT, WASH.

Locartion.—In sec. 8, T. 37 N., R. 13 E. Willamette meridian (unsurveyed), just
below mouth of Canyon Diablo, at Reflector Bar ranger station, three-fourths
mile above Stetattle Creek, 1} miles below Thunder Creek, and 23 miles by trail
northeast of Marblemount, in Whatcom County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—December 1, 1913, to September 30, 1914.

Gaare.—Stevens water stage recorder installed April 13, on right bank, 75 feet below
mouth of Canyon Diablo, Henry Soll, observer. Inclined staff gage read twice a
day to hundredths of a foot December 6-21, ana once a day to hundredths of a foot
December 22 to April 12, Datum of gage lowered 2.00 feet May 8 and all previous
gage readings corrected to lower datum.

DiscEARGE MEASUREMENTS.—Made from cable 50 feet below gage. Stay wire is used
for measurements at high stages.

CHANNEL AND CONTROL.—Banks will not overflow; one channel at all stages. Control
200 feet below gage, composed of large bowlders near right bank, clean gravel in
center, and sand near left bank; may shift during floods. Zero flow would occur
at gage height 0.0040.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage December 6, 1913, to September 30,
1914, from recorder charts, 7.28 feet at 6.30 a. m. May 15 (discharge, 14,700 second-
feet); minimum stage recorded, 2.19 feet at 8.30 a. m. February 17-20 (discharge,
1,080 second-feet?).

WimntER rrLow.—Discharge relation not affected by ice.

Diversions.—None.

RecuraTiON . —None,

Accuracy.—Gage-height record considered reliable; rating curve well defined through-
out. From June 2 to September 15 considerable trouble was caused by clogging
of intake to stilling well by silt; results prior to June 2 excellent; those thereafter
fair.
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Discharge measurements of Skagit River at Reflector Bar, near Marblemount, Wash., dur-
ing the year ending Sept. 30, 1914.

Gage | Dis- . Gage | Dis-
Date. Made by— helght. | charge. || Date- Made by height. | charge.
Feet. | Sec.ft. Feet, Sw"gs'o
Jan. 26 | LaVilleand Rohde.....| 2.79 1,900 || Aug. 26 | Parker and Hoyt.......| 3.23| 2,
May 8| Parkerand Collier.....| 4.90| 6,400 || Sept. 15 | I. L. Collier.......... .~ 237 1,300
15 | I. L. Collier 7.19 | 14,300

Daily discharge, in second-feet, %Slcagit River at Reflector Bar, near Marblemount, Wash.,
Jor the year ending Sept. 30, 1914.

Day. Dec. Jan. Feb. | Mar. | Apr. | May. | June. [ July. | Aug. | Sept.
1,540 | 2,060 2,390 | 5,480 9,900{ 9,220 3,700 | 2,060

1,470 | 2,220 2,390 | 7,740 | 12,100 | 9,560 | 3,800| 1,990

1,470 1 2,060} 2,560 9, 12,1001 9,560 | 3,800 1,930

1,410 [ 2,060 | 2,920 | 8,880 10,300 | 9,560 3,700 | 1,870

1,230 | 1,900 | 4,120 7, 8,540 | 8, 3,700 | 1,810

1,230 | 1,750 | 4,5%0| 6,830 6,980| 7,280 | 3,800 1,750

1,230 | 1,670 | 5,060{ 6,680 6,120] 6,830 | 3,600 1,820

1,230 [ 1,670 [ 5,320 ,540 | 5,980 | 6,680 | 3,200 1,900

;230 | 1,750 | 5,580 | 6,980 | 5,840 | 6,830 | 3,020 | 1,900

1,230 { 1,750 | 6,120 7,280 6,120 6,980 | 2,920| 1,900

1,180 | 1,750 | 6,400 | 7,430 6,680 7,130 3,200] 1,470

1,180 | 1,820 | 6,400 | 8,220 7,900} 7,430 | 3,400 | 1,350

1,180 | 2,060 | 6,8301 9,220 9,560 | 7,430 | 3,500 | 1,290

1,120 | 2,560 | 6,980 | 12,800 | 9, 6,830 | 3,500 1,290

1,120 | 3,300 7, 14,400 | 11,000 | 6, 3,500 | 1,300

2,920 | 1,120 | 3,300 | 6,980 | 13,600 | 12,800 | 5,840 | 3,440 1,300
2,920| 1,110| 3,500 | 6,260 | 11,300 | 13,600 | 5,580 | 3,380 | 1,370
2,740 | 1,110 | 3,700 | 5,710 { 11,000 [ 12,8001 5,710  3.320 [ 2,830
2,560 1 1,110 | 3,700 | 7,580 | 10,300 | 11,000 | 5,840 | 3,260 | 3,200
2,390 | 1,110| 3,900 | 7,740 | 9,900 9, 5,710 | 3,200 | 2,560
2,220 | 1,120| 4,120 | 6,680 | 10,300 | 8,220 | 4,700 | 3,140 2,140
2,220 | 1,180| 4,120 | 5,980 | 11,000 | 7,130 { 4,120 ( 3,080 [ 2,060
2,060 | 1,230 | 4,120 | 5,580 | 11,700 | 6,120 4,010 | 3,020| 2,060
1,900 | 1,290| 4,120 | 5,190 | 12,800 | 5,760} 4,010 | 2,970 2,300
1,900 [ 1,200 | 3,700 | 4,940 [ 11,300 | 5,840 | 3,900 | 2,920 2,480
1,900 | 1,290 3,500 | 4,820 9,560 5,980 3,700 2,740 2,560
1,820 | 1,820( 3 4,700 ,220 | 6, 3,600 | 2,740 2,390
1,610 | 1,820 | 3,110 | 4,460 | 7,130 | 6,400 | 3,400 | 2,600 | 1,980
3,320 | 2,460| 1,840

3,400 | 2,320 | 1,980

3,500 { 2,190 (........

NoTe.—Discharge determined from a rating curve well defined below 15,000 second-feet. Estimated
Dec. 1-5 as in table, by comparison with Skagit River near Marblemount. Tnterpolated because of lack
of gage readings Aug. 16-24, 28-31, Sept. 2-5, 7, and 9.

Monihly discharge of Skagit River at Reflector Bar, near Marblemount, Wash., for the year
ending Sept. 30, 1914.

Discharge in second-feet.®
Run-off |,
Month. (total in
acrefeet), | T8¢y
Maximum. | Minimum. | Mean. *
December. 3,000 1,210 1,830 113,000 | A.
January. 12,800 1,180 3,590 ,000 | A.
Fobruar 1,820 1,110 1,270 70,500 | A.
March 4,120 1,670 2,800 172,000 | A.
April 7,740 3 5,350 318,000 | A.
May. 14, 400 5,480 9,180 ,000 | A,
June 3,600 5,760 8,490 505,000 { B.
July... 9,560 3,320 6,010 370,000 | B.
Augus 3,800 2,190 3,200 197,000 | B.
September. .. 3,200 1, 1,960 117,000 | B.
The PerioQ. eeeeeomvmniieiieicaiaenanananafaiiieeaeaeseeacaecneea et 2,850, 000
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SKAGIT RIVER NEAR MARBLEMOUNT, WASH.

Locarion.—In the SE. § sec. 21, T. 37 N., R. 12 E,, at the proposed power-house site
of the Skagit Power Co., 1 mile above Goodell Creek, 6} miles below Stetattle
Creek, and about 16 miles above Marblemount.

DRAINAGE AREA.—1,090 square miles.

RECORDS AvarasLe.—December 21, 1908, to May 23, 1914, When station was discon-
tinued.

GaaE.—Vertical staff on right bank.

DiscHARGE MEASUREMENTS.—Made from a cable at the gage

CHANNEL AND coNTROL.—Heavy boulders; shifting in extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.8 feet at 4 p. m.
January 6 (discharge, 18,000 second-feet); minimum stage recorded, 1.38 feet at
7.45 a. m, and 4 p. w. January 2, at 7.30 a. m. February 17, and at 7 . m. Febru-
ary 19 (discharge, 1,220 second feet)

1909-1914: Mammum stage recorded, 22.0 feet during early morning of Novem-
ber 29, 1909, determined from flood marks (approximate discharge, 83,000 second-
feet); minimum stage recorded, 0.80 foot at 8.15 a. m. February 6 and 8, 1913
(discharge, 820 second-feet). Minimum discharge October 1, 1913, to May 23,
1914, differs from that recorded in daily-discharge table because gage heights
were used to tenths of feet in computations.

WinTER rLow.—Discharge relation not affected by ice.

Diversions.—None.

Reeuration,—None,

Accuracy.—Results good.

Discharge measurements of Skagit River near Marblemount, Wash., during the year ending
Sept. 30, 1914.

Gage | Dis- — Gage | Dis-
Date. Made by— helght. | charge. || D8t Made by height. | charge.

Feet. | Sec.ft. . Feet Sec.ft.
Oct. 14 | Stewart and Lavﬂle 4,34 4,770 || May 14 | I. L. Collier............ 9.09
Jan. 22| Laville and Emery.. 2.46 2,420 || Aug. 27 | Hoyt and Parker....... 2.88 | a 2 770
May g Patléer and Collier...... ?;ii ;,Sgg Sept. 16 | I. L. Collier............ 1510 1 360
..... L .

~

a Measurement made at Reflector Bar, 7 miles above, and inflow between estimated at 100 second-feet.
b Measurement made at Reflector Bar, and mtervenmg flow estimated at 85 second-feet.

43855°—wse 392—16——3 -
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SKAGIT RIVER NEAR SEDRO WOOLLEY
bridge just above Sterling Bend, 13 miles south of Sedro Woolley, and about 25

miles above the mouth.
DRrAINAGE AREA.—2,930 square

Locarion.—In the NE. ] sec. 36, T. 35 N., R. 4 E., at the Northern Pac

RECORDS AVAILABLE.—May 1, 1908, to September 30, 1914.
Gacr.—Vertical staff on cribbing 100 feet above draw-span pier.
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DiscHARGE MEASUREMENTS.—Made from a highway bridge about one-third mile above
the railway bridge.
CHANNEL AND coNTROL.—Gravel; shifting in floods.
,EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 49.6 feet at 4a. m.
January 7 (discharge, 75,000 second-feet); minimum stage recorded, 33.9 feet at
8 a. m. December 30-31 (discharge, 5,240 second-feet).

1908-1914: Maximum stage recorded, 56.1 feet November 30, 1909 (discharge,
96,100 second-feet); minimum stage recorded, 35.4 feet November 2-3, 1911 (dis-
charge, 3,250 second-feet).

Accuracy.—Results good during periods of frequent measurements, but may be
considerably in error at other times.

Discharge measurements of Skagit River near Sedro Woolley, Wash., during the year ending
Sept. 30, 1914.

Date. Madoby—  |p9n%e | DI | Date. Made by— pogs | i
Feet, | Sec.ft. f Teet | Sec
Oct. 6| James E. Stewart......| 34.13 §,820 || May 4 Parker and Collier..... 39.60 1 26,700
19| .do. ..., el 36.50 | 13,500 || Sept. 23 | I. L. Collier............ 35.18 | 9,530

|

|
Daily discharge, in second-feet, of Skagit River nemj’ Sedro Woolley, Wash., for the year
ending Sept. 30, 1914,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

15,100| 24,400| 28,700| 12,300, 8,070
19,700| 30,800| 30,300 13,300 7,480
29, 400| 34,900| 30,300( 12,600 7,480
29, 400| 30,800| 30,800| 12,300 7,190
24,000{ 24,000{ 26,200| 12,000 6,910

21,000| 20,500| 22,700] 12,000/ 6,110
20, 100{ 17,700( 21,000{ 12,600 6,110
900! 19, 700| 18,100| 20,500 11,300 7, 480

Nore.—Discharge determined from rating curves fairly well defined between 4,000 and 40,000 second-
feet applicable Oct. 1 to Jan. 7 and Jan. 8 to Sept. 30.
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Monthly discharge of Skagit River near Sedro Woolley, Wash., for the year ending Sept.

30, 1914.
[Drainage area, 2,930 square miles.]
Discharge in second-feet. Run-off.
Month, per | Depthin| oo hoou-
inches on otal in *
Maximum. | Minimum.| Mean. sg]l}]a:e .drainage | acre-feet.
. area.

OCtODOT . . yuaeeecrannannnnns 42,400 5,480 | 13,700 4.68 5.40 842,000 | A.
November..........c.coe.-. 44,400 7,080 16, 500 5.63 6.28 982,000 | B.
December...oeceerncnannnn. 18,000 5,240 8, 560 2.92 3.37 526,000 | B.
) 75,000 5,480 | 19,700 6.72 7.75 | 1,210,000 | B.
14,000 6,110 8,380 2.86 2.98 465,000 | B.
23,100 9,300 | 14,900 5.09 5.87 916,000 | B.
29,400 9,620 | 19,500 6.66 7.43 | 1,160,000 | B.
38,800 15,100 25,300 8.63 9.95 | 1,560,000 | B.
36, 800 15,400 23,100 7.88 8.79 | 1,370,000 | B.
30, 800 11, 600 19,300 6.59 7.60 | 1,190,000 | B.
13,300 8,680 10, 400 3.55 4.09 640,000 | B.
20, 500 5,860 9,250 3.16 3.53 550,000 | B.

75,000 5,240 13, 800 5.39 73.04 | 11,400,000

STETATTLE CREEK NEAR MARBLEMOUNT, WASH.

Locartion.—In sec. 6, T. 87 N., R. 13 E., Willamette meridian (unsurveyed), below
all tributaries, above Skagit Trail bridge, a quarter of a mile above mouth, and
221 miles by trail northeast of Marblemount, in Whatcom County.

DraINAGE ArREA.—Not measured.

RECORDS AVAILABLE.—December 19, 1913, to September 30, 1914.

Gacre.—Vertical staff on left bank, 600 feet above Skagit Trail bridge, read to hun-
dredths of a foot once each day for which record is published, by Henry Soll.

DiSCHARGE MEASUREMENTS.—Made from cable or by wading; stay wire is used for
weasurements at high stages.

CHANNEL AND CONTROL.—Banks will not overflow; one channel at all stages. Con-
trol, 75 feet below gage, composed of heavy angular boulders, is probably per-
manent. Zero flow would occur at gage height of —0.1 4-0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded December 19, 1913, to Sep-
tember 30, 1914, 5.4 feet at 8 a. m. January 6 (discharge, 1,800 second-feet);
minimum stage recorded, 1.01 foot at 8 a. m. February 11-12 (discharge, 23.6
second-feet). Minimum differs from that shown in daily discharge table because
gage heights were used to hali-tenths of feet in computing daily discharge.

Winter rLow.—Discharge relation not seriously affected by ice; open channel rating
curve assumed applicable except for February 5 when discharge was interpolated.

Drversions.—None.

REeguraTIiON.—None.

Accuracy.—Gage-geight record considered reliable, rating curve is well defined
between 35 and 600 second-feet; considerable diurnal fluctuation April to June.
Results good, but record is too fragmentary for monthly estimate from April to
September. -

.

Discharge measurements of Stetattle Creek near Marblemount, Wash., during the year.
ending Sept. 30, 1914.

Date. Made by— hglag‘igz cl?aisg-e. Date. Made by— hgiag . chls)a.:'sg‘e
Feet. | Sec.ft. Feet. | Sec.ft.

May 9 [ Parker and Collier...... 2.45 48 (I Aug. 26 H%rt and Parker....... 1.74 Bg 5
15 | I, L. Collier............ 3.01 489 |t Sept. 15 | I. L. Collier............ 1.60 73.4
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Daily discharge, in second-feet, of Stetattle Creek near Marblemount, Wash., from Dec. 19,
1913, to Sept. 30, 1914.

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

Nom.——Discharlg)e determined from rating curve well defined between 40 and 600 second-feet. Discharge
relation affected by ice Feb. 5; discharge interpolated.

Monthly discharge of Stetattle Creek near Marblemount, Wash., for period Dec. 19, 1913,
to Mar. 81, 1914.

. Discharge in second-feet.
Run-off |,
Month, (totalin 00"
Maximum. | Minimum. | Mean. acre-feet).
Decomber 19-31. . ..ot 53 30 37.8 974 | B
January........ e 1,800 33 192 11,800 | B
February.. e 120 23 39.0 2,170 | B
MArCh. e ieiiiii e iieiiee e e 362 55 126 7,750 | A
The Period. - ... .ceeeeiiiiiiin i 22,700

BAKER LAKE NEAR CONCRETE, WASH.

LocaTion.—At United States fish hatchery on Baker Lake, 174 miles above
Concrete. '

DrAINAGE AREA.—Not measured.

REecorps AvAiLABLE.—October 2, 1910, to September 30, 1914.

Gace.—Vertical staff in two sections.

EXTREMES OF STAGE.—Maximum stage recorded during year and also for period
1910-1914, 14.0 feet at 7.30 a. m. January 6; minimum stage recorded, 0.6 foot
February 3-28.

WINTER FLOW.—Ice occasionally forms in lake during winter.

CoopERATION.—Gage-height record furnished by the United States Bureau of
Fisheries.
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Daily gage height, in feet, of Baker Lake near Concrete, Wash., for the year ending Sept.

, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.1 4.0 3.8 2.0 1.0 1.0 2.5 2.9 4.5 4.5 3.1 1.8
2.1 4.2 3.5 2.0 .8 1.0 2.5 4.0 5.5 4.6 3.1 1.8
2.1 3.8 3.1 2.0 .6 1.0 2.5 4.8 5.0 5.4 3.1 1.8
2.0 3.5 3.0 3.5 .6 .8 2.8 4.4 4.1 5.5 3.1 1.8
1.8« 3.5 2,71 10.3 .6 W7 4.1 3.6 3.8 5.0 3.1 1.8
1.5 3.5 2.5 14.0 .6 .7 4.0 3.5 3.3 4.5 3.1 1.8
15 3.5 2.81 10.0 .6 1.0 3.7 3.0 3.0 4.0 3.1 1.8
L5 3.5 2.6 6.0 .6 1.4 3.5 3.2 2.9 4.3 2.8 1.5
1.5 4.5 2.5 5.5 .6 1.6 3.4 3.6 2.8 4.5 2.6 1.4
15 5.0 2.5 4.0 .6 1.8 3.5 3.6 2.7 4.5 2.6 1.4
6.8 4.2 2.4 3.2 .6 1.9 3.5 3.6 3.0 4.5 2.8 1.4
10.2 3.5 2.4 2.6 .6 1.9 3.5 3.7 3.5 4.7 2.8 1.4
10.5 3.2 2.4 2.5 .6 1.9 3.5 4.1 3.5 4.8 3.0 1.6
6.7 3.0 2.6 2.4 .6 2.0 4.1 5.4 3.6 4.4 3.0 1.8
5.0 3.0 2.8 2.2 .6 4.1 5.1 6.2 4.5 4.1 3.0 1.8
4.8 7.5 2.5 2.0 .6 3.4 4.8 5.1 5.0 4.0 3.0 2.4
4.0 6.0 2.5 2.0 .6 3.3 3.5 5.4 6.2 4.0 3.4 2.6
3.2 5.8 2.5 2.0 .6 3.5 3.5 5.0 5.5 4.2 3.4 6.4
3.2 5.4 2.3 2.0 .6 3.4 3.5 4.8 4.8 4.5 2.5 7.7
3.5 4.0 2.2 2.0 .6 3.4 5.8 4.4 4.1 4.3 2.6 6.4
3.2 3.8 1.9 1.7 .6 3.4 4.1 4.0 4.0 3.4 2.9 5.8
3.2 3.5 L9 1.6 .6 3.3 3.3 5.5 4.0 3.3 2.7 4.9
3.5 3.5 1.9 1.6 .6 3.2 3.0 5.4 3.2 3.4 2.5 4.8
4.0 9.0 1.9 1.4 .6 3.0 2.8 5.1 3.0 3.0 2.5 4.7
3.8 7.0 1.9 1.2 .6 3.0 2.7 4.9 3.3 3.0 2.6 4.6
3.5 5.5 1.9 1.0 .6 2.8 2.5 4.3 3.5 2.9 2.7 4.4
3.0 5.0 2.0 1.0 .6 2.6 2.5 4.0 3.8 2.9 2.6 4.9
2.8 4.5 2.0 1.0 .6 1.9 2.5 3.6 3.9 2.8 2.7 5.2
2.5 4.3 2.0 1.0 .. 1.9 2.3 3.2 4.1 2.6 2.6 5.0
2.5 4.0 2.0 L0 (. 2.0 2.3 3.0 4.5 2.6 2.5 4.8
25 ... 2.0 1.0 |. 2.4 (....... 3.5 [ceaenos 3.1 2.4 |eoaee..

BAKER RIVER BELOW ANDERSON CREEK, NEAR CONCRETE, WASH.

Locarion.—In the SE. % sec. 30, T. 37 N., R. 9 E., 100 feet below Anderson Creek,
one-fourth mile above the Baker River ranger station, and 11 miles above
Concrete.

DRAINAGE AREA.—184 square miles.

REcorDs AVAILABLE.—September 10, 1910, to September 30 1914.

Gage.—Vertical and inclined staffs on left bank October 22, 1910, to September 4,
1913; since September 21, 1913, an inclined and two vertical sections at prac-
tically the same site as the gages previously used but at different datum. From
September 10 to March 19, 1910, a vertical staff at trail bridge one-eighth mile
above Anderson Creek. Readings on this gage have been reduced to datum of
gage installed October 22, 1910, by means of a relation curve.

DiscHARGE MEASUREMENTS.—Made from a cable 300 feet above the gage.

CHANNEL AND CONTROL.—Gravel; shifting in floods.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 12.6 feet at 3
p. m. January 6 (discharge, approximately 22,700 second-feet); minimum, stage
recorded, 2.35 feet October 4 (discharge, 431 second-feet). Maximum gage
height given does not represent average water level on account of large eddy at
h.igh-water section of gage. Gage height 10.6 feet, used for computing discharge,
is based on comparative readings on upper and lower sections of gage between
8.3 and 9.1 feet. -

1910-1914: Maximum stage recorded, 18.7 feet November 20, 1910, estimated
height of water at trail bridge across canyon at location of original gage (discharge
not computed); minimum stage recorded, 2.6 feet February 27 and March 1,
1911 (discharge, 410 second-feet).
Accuracy.—Results good.
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Discharge measurements of Baker River below Anderson Creek, near Concrete, Wash.,
uring the year ending Sept. 30, 1914,

| Gage | Dis- - Gage | Dis-
Date. Made by— neight. | charge. || D2te- Made by height. |charge.
Feet. | Sec.-ft.
Oct. 8| James E. Stewart...... 3.06 731 || May 12
11 |..... [« L, 7.15 7,360 12
12 §..... Lo LT, 6.88 6,400 || Sept. 21

Daily discharge, in second-feet, of Baker River below Anderson Creek, near Concrete,
Y ge,

Wash., for the year ending Sept. 30, 1914.
Day. Oct. | Nov. | Dec. | Jan. [ Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,600 | 1,440
1,620 | 1,520
1,440 | 1,620
1,270 | 1,620
1,270 | 1,800
1,210 | 1,710
1,120 | 1,710
1,360 | 1,710
1,320 | 2,020
1,270 | 2,250
1,440 | 2,020
1,440 | 1,780
1,480 | 2,000
3,480 | 2,370
2,500 | 4,260
2,250 | 2,950
2,020 | 2,500
1,810 | 2,130
1,790 | 2
1,740 | 2,
1,620
1520
1,520
1,440
1,440
1,440
1,270
1,270
1,190
s , 1,190
3leiiiiianane. 1,270 |..-.... 910 | 1,040 {oocnun 1,120

Nore.—Discharge determined from a rating curve well defined between 700 and 8,000 second-feet.
Dischargeestimated, owing to lack of gage readings, from hydrographic comparison with record of Baker
River at Concrete, Wash,, for thefollowing periods: Jan. 1and 30; Feb. 1 and 2; Mar. 1, 6-9, 13, 19, and 20;
Apr. 5, 8,12, 13, and 23; July 5, 8,9, 11,17,23, and 26. Discharge interpolated, owing to lack of gage read-
ings, Jan. 13, 18, 24, and Mar. 3. Discﬁarge Jan. 57 may be small due to reading on vertical gage not
being applicable to rating on inclined gage. -



.40 SURFACE WATER SUPPLY, 1914, PART XII—A.

Monihly discharge of Baker River below Anderson Creek, near Concrete, Wash., for the
year ending Sept. 30, 1914.

[Drainage area, 184 square miles.]

Discharge in second-feet. Run-off.

Accu-
Month. : Por | DD | motatin |Te0y-
Maximum. | Minimum, | Mean. sq\;a;e drainage | acre-feet,
. area.
22,700 847 2,720 14.8 17.06 167,000 | C
1,620 730 962 5.23 5.45 53,400 | B
3,480 1,120 1,560 8.48 9.78 95,900 | C
4,260 1,270 1,900 10.3 11.49 | -~ 113,000 | C
4,260 1,440 2,590 14.1 15.73 154,000 | C

BAKER RIVER AT CONCRETE, WASH.

Locarion.—In sec. 11, T. 35 N., R. 8 E., at highway bridge at Concrete, one-fourth
mile above mouth.

DRrAINAGE AREA.—270 square miles.

RECORDS AVAILABLE.—September 11, 1910, to September 30, 1914.

Gage.—Inclined and vertical staff on left bank 150 feet below bridge.

DiscHARGE MEASUREMENTS.—Made from upstream side of highway bridge; condi-
tions very unfavorable.

CHANNEL AND CONTROL.—Loose sand, gravel, and small bowlders; shifting frequently;
one channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg yea.r 11.5 feet at 1
p. m. January 6 (discharge, 24,500 second-feet); minimum stage recorded, 2.18
feet, at 1 p. m. February 10 (discharge, 682 second-feet); this estimate differs
from that given in the table of daily discharge, as gage height was used to nearest
tenth of a foot in computing.

1910-1914: Maximum stage recorded, 11.5 feet at 1 p. m. January 6, 1914
(discharge, 24,500 second-feet); minimum stage recorded, 2.18 feet at 1 p. m., Jan-
uary 22 and 23, 1913 (discharge, 634 second-feet).

WinTterR Fnow.—Discharge relation not affected by ice

Drversions.—None.

Storaee.—Natural, in Baker Lake.

Accuracy.—Results only fair, because of poor measuring conditions, shifting channel,
and diurnal fluctuation.

Discharge measurements of Baker River at Concrete, Wash., during the year ending Sept.

30, 1914.
_ Gage Dis- _ Gage | Dis-
Date. Made by height. | charge. Date. Made by height. | charge.
Feet, | Sec.t.
Oct. 6 |James E. Stewart..... . 2.26 755 || May 13
121..... [+ ( P 7.65 | 12,100 || Sept. 17
Jan. 20 | LaVille and Pulos.. 3.04 1,540
May 11| I L. Collier............ 3.8 | 2,770 22
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Daily discharge, in second-feet, of Baker River at Concrete, Wash., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,390 | 3,030 | 1,240 | 1,190 | 3,030 | 1,310 | 2,430 | 3,600 | 4,070 | 2,300 | 1,220
,240 | 1,850 | 1,000 | 1,050 | 3,030 | 1,500 | 3,170 | 3,690 | 4,070 | 2,170 | 1,220
1,500 | 1,610 | 1,000 | 1,000 | 2,380 | 1,820 | 4,070 | 4,270 | 3,510 | 2,050 { 1,130
,850 | 1,390 | 1,980 | 920 | 1,850 | 2,570 | 3,010 | 3,690 | 3,340 | 2,050 [ 1,050

1,850 | 1,240 13,900 | 802 | 1,500 | 3, 2,570 | 3,510 | 2,860 | 1,030 | 1,
2,690 | 1,240 23,900 | 765 | 1,390 | 3,010 | 2,300 | 3,340 | 2,710 { 1,930 | 1,050
2,860 | 1,290 (13,000 { 730 | 1,200 | 3,010 | 2,430 | 1,820 | 3,170 | 1,820 | "1,220
3,030 | 1,240 | 7,150 | 695 | 1,500 | 3,010 | 2,430 [ 2,170 | 2,860 | 1,710 | 1,400
3,300 | 1,100 [ 4,380 | 695 | 1,390 | 2,710 | 2,570 | 1,930 | 3,010 | 1,600 | 1,310
2,860 | 1,100 | 3,210 | 695 | 1,340 | 2,710 | 4,490 | 1,820 | 3,010 { 1,710 | 1,220
2,110 | 1,500 | 2,600 | 765 | 1,190 | 2,710 | 2,710 [ 1,930 | 3,510 | 1,930 | 1,130
1,610 | 1,200 | 2,240 | 730 | 1,290 | 2,570 | 3,010 | 2,170 | 3,340 | 1,930 | 1,130
1,390 1 1,240 | 1,980 | 765 | 1,340 | 8,340 | 3,340 | 2,860 | 2,170 | 2,050 970
1,190 | 1,390 | 1,980 | 802 | 5,070 | 3,690 | 5,430 | 3,170 | 3,010 | 2,050 | 1,400
1,390 | 1,200 | 2,530 | 765 | 4,400 | 4,490 | 5,190 | 4,270 | 2,860 | 1,930 | 1,310
. 6,870 | 1,100 | 2,380 | 802 | 4,400 | 3,340 | 3,690 | 4,710 | 2,860 | 1,600 | 1,220
12,380 [ 3,580 | 1,140 | 2,110 | 840 | 3,880 | 2,710 | 3,340 | 4,490 | 2,860 { 1,500 | 1,310
1,850 | 2,380 | '962 | 1,850 | 840 | 3,010 | 2,710 | 3,010 | 3,880 | 3,170 | 1,500 | 4,490
1,850 | 2,110 | 920 1,610 [ 840 | 3,010 | 5,190 | 3,170 | 3,340 | 3,010 | 1,500 | 4,490
1,850 | 1,730 | 880 {1,390 | 920 | 3,010 | 4,270 | 3,880 | 2,570 | 2,860 | 1,600 | 3,710
1,850 | 1,500 [ 880 | 1,300 { 962 | 2,860 | 3,010 | 4,070 | 2,570 | 2,170 | 1,820 | 2,640
1,850 [ 1,610 | 840 | 1,290 2,710 | 2 3,880 | 2,170 | 2,170 | 1,600 | 2,130
1,850 | 1, 802 | 1,000 2,430 | 2,710 | 3,880 | 1,930 | 2,170 | 1,500 | 1,890
.| 2,240 12,700 | 765 | 1,000 2,170 | 2,570 | 3,880 | 2,170 | 1,930 | 1,500 | 1,780
.| 2)860 [ 5,070 | 695 | 1,000 2,050 | 1,930 | 3,690 | 2,300 | 2,050 | 1,500 | 1,780
12,110 | 4,170 | 695 | 1,390 1,710 | 1,930 | 3,170 { 2,300 | 1,930 | 1,500 | 1,780
1,340 | 3,970 | 880 | 1,190 1,600 | 1,930 | 3,170 | 2,430 | 1,820 | 1,500 | 2,510
1,100 | 2,860 | 802 | 1,000 1,500 | 1, 2,430} 2,710 | 1,710 | 1,500 | 2,250
962 | 5,070 | 840 | 1,000 1,500 | 1,600 | 2,170 | 3,010 | 1,820 | 1,500 | 1,800
840 | 3,970 | 880 | 1,200 1,400 | 1,710 | 2,170 | 3,510 | 1,930 | 1,500 | 1,670
,000 |....... 920 | 1,290 1,310 |..0.... 2,860 |-ne.on 2,050 | 1,400 |.._ ...

Nore.—Discharge determined as follows: Oct. 1 to Mar. 14 from a fairly well-defined rating curve; Mar.
15 to Sept. 19 from a rating curve well defined between 1,150 and 4,000 second-feet; Sept. 20-30from a rating
curve well defined between 900 and 3,000 second-feet.

Monthly discharge of Baker River at Concrete, Wash., for the year ending Sept. 30, 1914,

[Drainage area, 270 square miles.}

Discharge in second-feet. Run-off.
Accu-
Month. Depth in
: . Per | incheson | Totalin |™2°Y-
Maximum.} Minimum. | Mean. square
mile ge | acre-feet.
B area.

15,200 730 2,690 9.96 11,48 165,000 | A.
12,700 1,190 2,990 1.1 12.38 178,000 | A.
3,030 695 1,160 4.30 4.96 71,300 | A.
23,900 1,000 3,370 12.5 14.41 207,000 | B.
2, 240 695 1,050 3.89 4.05 58,300 | B.
5,070 1,190 2,280 8.44 9.73 140,000 | B.
5,190 1,310 2,740 10.1 11.27 163,000 | A.
5,430 2,170 3, 12.1 13.95 202,000 | A.
4,710 1,820 2,950 10.9 12,16 176,000 | B.
4,070 1,710 2,740 10.1 11.64 168,000 | B.
2,300 1,400 1,730 6. 41 7.39 106,000 | B.
4,490 970 1,780 6.59 7.35 106,000 | B.
23,900 695 2, 400 8.89 120.77 | 1,740,000
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WHATCOM LAKE NEAR BELLINGHAM, WASH.

LocarioNn.—In sec. 27, T. 38 N., R. 3 E., at headworks of Bellingham water supply. -

Draivage ArReA.—Not measured. )

REcorDs AVAILABLE.—February 12 to September 30, 1914, when station was discon-
tinued.

Gaae.—Vertical staff on pile under pump house. Gage readings may be reduced to
elevations above sea-level by adding 310 feet.

EXTREMES OF STAGE.—Maximum stage recorded during year, 5.65 feet December
1-4; minimum stage recorded, 3.4 feet September 5-7.

1913-1914: Maximum stage recorded, 5.75 feet at 10.30 a. m. February 19, 1913;

minimum stage recorded, 3.4 feet September 5-7, 1914.

WinteEr FLOW.—No ice. :

CoorrraTioN.—Records furnished by city engineer.

Daily gage height, in feet, of Whatcom Lake near Bellingham, Wash., for the year ending
Sept. 30, 1914.

[C. H. Lusby, 'observer.]

oy & Lo N ol
Q‘DIMC)! S O a

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.95| 4.75| 5.65 4.95| 4.9 5.0 4.45| 4.4 3.85 3.45
3.9 4.7 5.65 4.95| 4.9 5.0 4.45] 4.4 3.8 3.45
3.9 4,65 5.65 495 4.9 5.0 4,451 4.4 3.8 3.45
3.9 4.65| 5.65 . 4.95| 4.9 5.0 4,451 4.4 3.8 3.
3.8 4.7 5.6 |. 4.95| 4.9 5.0 4.4 4.35| 3.8 3.
3.851 4.75| 5.55| 4.8 4,95 | 4.9 4.9 5.0 4.4 4.3 3.8 - 3.
3.9 4.7 5.5 5.1 4.9 4.9 4.9 5.0 4.4 4.3 3.75 3.
3.95| 4.7 5.45| 5.4 4.85] 4.85| 4.9 4.95| 4.5 4,3 3.75 3.
4.0 4.7 5351 5.5 4.8 4.8 4.85] 4.95| 4.4 4.25| 3.75 3.
4.05| 4.7 5.3 555 4.75] 4.8 4.85| 4.95] 4.4 4,25 3.7 3.
4.6 4,7 5.2 5551 4.7 4.8 4.9 4.9 4.4 4251 3,7 3.
4.9 4.7 506} 5.4 4.7 4,751 4.9 4.9 4.4 4,25 3.7 3.
5.06 | 4.7 50 535| 4.65| 4.75] 4.85| 4.9 4.4 4251 3.7 3.
5.3 4.65) 4.95| 5.35| 4.6 4.75] 4.8 4.85| 4.4 4.2 3.7 3.
5.35{ 475 4.9 5.4 4.6 4.75| 4.85| 4.95| 4.35] 4.2 3.7 3.
5351 4.8 4.85| 5.3 4551 4.85| 4.9 4.75| 4.35| 4.15| 3.65 3.65
5351 4.8 4.8 5.25| 4.5 4.9 4.9 4,75 | 4.3 4.15| 3.65 3.7
5.3 4.85] 4.75| 5.2 4.5 4.9 4.9 4,7 4.3 4.15| 3.65 3.7
5251 4.9 4.7 5.2 4,451 4.9 4,951 4.7 4.251 4.15| 3.65 3.75
5.2 4.951 4.65]| 5.15| 4.45] 4.9 5.0 4.65| 4.25( 4.15| 3.6 3.7
5.2 505 4.6 5.1 4,451 4.9 5.0 4.65 | 4.25] 4.1 3.6 3.7
5151 51 4.5 505 |acuenn. 4.851 5057 4.6 4.4 4.05( 3.6 3.7
5.1 5.2 4,45| 5.0 4.85] 505| 4.6 4.4 4.0 3.6 3.7
5.1 5.3 4.45| 4.9 4,81 505 4.6 4.4 4.0 3.55 3.7
5.05| 5.4 4.4 |[.... 4.9 505 4.6 4.4 4.0 3.55 3.7
505 | 5.45| 4.35|. 4.9 5.0 4.6 4.4 3.95| 3.55 3.75
5.0 5.5 4,35 |. 4.9 505| 4.6 4.45| 3.95| 3.5 |.......
4.95| 555] 4.3 |. 4.9 5.05| 4.55| 4.4 3.95| 3.55 3.8
4.9 5.55 | 4.25 .. 4.95| 5,05 4.55| 4.35] 3.9 3.55 3.8
4.851 5.6 4.2 |......l- 5.0 5.06] 4.5 4.4 3.9 3.5 3.8
4.8 foeeo... 4.2 |ooioifeaeanns 4.95 |.o.nnnn 4.5 |oee..n. 3.8 | 3.5 |eeee.-n

Note.—During August and September gage heights slightly affected by timber dam built across outlet
May 25 and 26 for the purpose of controlling the low-water level.

WHATCOM CREEK NEAR BELLINGHAM, WASH.

LocatioN.—In sec. 28, T. 38 N., R. 3 E., at the Northern Pacific Railway siding
bridge opposite Larson station on the Bellingham Electric Railway, about one-
half mile below outlet of Whatcom Lake and 3 miles east of Bellingham.

DRAINAGE AREA.—66 square miles.

REecorDs AvarLaBLE.—November 1, 1910, to September 30, 1914, when station was
discontinued.

Gace.—Vertical staff spiked to pile of bridge.
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DiscEARGE MEASUREMENTS.—Made from the railway bridge or by wading.

CHANNEL AND cONTROL.—Solid rock.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.1 feet at 2.30 p. m.
January 10 (discharge not computed); minimum stage recorded, 2.1 feet at 8.40
a. m. August 9 (discharge not computed). )

1910-1914: Maximum stage recorded, 5.50 feet November 20-21, 1911 (dis-
charge, 739 second-feet); minimum stage recorded, 2.10 feet May 7, 1911 (dis-
charge 2, second-feet); and 2.10 feet at 8.40 a. m., August9, 1914 (discharge not
computed).

SToraGE.—Natural, in Whatcom Lake.
CooPERATION.—QGage-height record furnished by the city engineer of Bellingham.

Data insufficient for estimates of discharge.

Discharge measurements of Whatcom Creek near Bellingham, Wash., during the year
ending Sept. 30, 1914.

Di
Date. Made by— hgiag . cha.rz-e.
Feet. Sec.ft.
Oct. 6] James B, StOWArtee. .o eoeer it eiiiiee it cieni it a2.92 25.8
e E O I R PO | £ 7 Y 3.56 83.3

e Discharge relation affected by backwater from log jam on control.

Daily gage height, in feet, of Whatcom Creek near Bellingham, Wash., for the year ending
 Sept. 30, 1914.

[C. H. Jusby,.observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.95] 4.2 4.4 3.95| 4.6 4.4 3.8 3.8 3.835| 3.2 2.6 2.3
2.951 3.9 4.4 3.95| 4.6 4.4 3.8 3.8 3.351 3.2 2.6 2.25
2.951 3.95( 4.4 3.95| 4.6 4.4 3.8 3.8 3.85| 3.2 2.6 2.25
2.9 4.0 4.4 4.6 4.4 3.8 3.8 3.85] 3.2 2.3 2.26
2.9 4.0 4.4 4.5 4.4 3.8 3.8 3.3 3.15| 2.4 2.2
2.85| 4.0 4.0 4.3 4.5 4.4 3.8 3.8 3.3 3.15| 2.6 2.2
2.9 3.95| 5.0 4.7 4.45| 4.35| 3.8 3.8 3.3 3.1 2.6 2.2
2.95| 38.95| 4.9 4.9 4.4 4.1 3.8 | 8.75] 3.4 3.1 2.6 2.3
3.0 3.95| 4.8 5.0 4.3 3.95| 3.8 3.7 3.3 3.1 2.1 2.3
3.1 3.95| 4.8 5.1 4.35| 3.9 3.8 3.7 3.3 3.1 2.55 2.85
3.6 3.9 4.75| 5.0 4.3 3.9 3.8 3.7 3.3 3.1 2.55 2.35
4.0 3.9 4.7 4.8 4.3 3.9 3.8 3.7 3.3 3.1 2.5 2.35
4.3 3.9 4.6 4.8 4.25| 3.9 3.8 3.7 3.3 3.1 2.5 2.35
4.5 3.9 4.55 | 4.8 4.2 3.9 3.8 3.7 3.3 3.05| 2.35 2.3
4.45| 3.9 4.5 4.8 4.2 3.9 3.8 3.656| 3.25| 3.05| 2.3 2.5
4.401 3.9 4.45| 4.75| 4.15| 3.9 3.8 3.6 3.25| 3.0 2.3 2.55
4.35] 3.9 4.4 4.7 4.1 3.9 3.8 3.6 3.2 3.0 2.25 2.6
4.3 3.95| 4.4 4.65( 4.1 3.9 3.8 3.55 | 3.2 2.95| 2.25 2.6
4.3 3.95| 4.4 4.65| 4.1 3.9 3.85! 3.55| 3.15| 2.95| 2.3 2.6
4.35| 4.0 4.35| 4.6 4.1 3.9 3.85{1 3.5 3.1 2.95}| 2.3 2.6
4.3 4.05| 4.3 4.55 | 4.1 3.9 3.8 3.5 3.1 2.9 2.8 2.6
4.25 | 4.05| 4.25] 4.5 3.85| 3.85| 3.85) 3.5 3.2 2.9 2.3 2.6
4.2 4.05| 4.2 4.5 3.85| 3.85¢{ 3.85| 3.5 3.3 2.9 2.3 2.6
4.15] 4.1 4.2 4.4 3.85( 3.85| 3.85| 3.4 3.3 2.85| 2.25 2.6
4.1 4.2 4.15 ; 3.85| 3.85| 38.85| 3.4 3.3 2.75 | 2.25 2.6
4.1 4.2 4.1 |. 3.85| 3.85| 8.8 | 3.3 3.25| 2.7 2.25 2.6
4.3 4.2 4.1 |. 3.85| 3.85| 3.9 3.2 3.3 2.7 2.25 |.......
4.25| 4.25] 4.05|. 3.8 3.8 3.9 3.4 3.25| 2.7 2.4 2.65
4.2 4.4 4.0 3.85| 3.85|: 3.4 3.2 2.65| 2.4 2.65
4.15| 4.4 3.95 3.9 3.85| 3.4 3.25| 2.6 2.3 2.65
3.9 |....... 3.95 3.85 |....... 3.4 |-eon... 2.8 2.8 |oae.o-.
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- UPPER COLUMBIA RIVER BASIN.
KOOTENAI RIVER AT LIBBY, MONT.

LocaroN.—In sec. 3, T. 30 N., R. 31 W., at highway bridge opposite Great Northern
Railway station at Libby, about one-fourth mile from the town and post office.

DRAINAGE AREA.—11,000 square miles.

REcoRDs AvarLaBLE.—October 13, 1910, to September 30, 1914.

GAcE.—Chain, in left span of highway bridge; prior to completion of bridge a tem-
porary staff gage fastened to an old stump on the right bank just below the bridge.
In February, 1913, gage datum was lowered 2 feet; all readings prior to change
reduced to new datum.

DiscHARGE MEASUREMENTS.—Made from the bridge; prior to erection of bridge from
the ferry cable.

CHANNEL AND cONTROL.—Channel permanent; broken by two piers. Bed of stream
composed of small rocks; current fairly swift and uniformly distributed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.1 feet at 4.30
p- m. June 5 (discharge, 56,900 second-feet); minimum stage recorded, 1.4 feet
at 3 p. m. February 7 (discharge, 1,690 second-feet).

1910-1914: Maximum stage recorded, 14.3 feet June 4, 1913 (discharge, 77,300
second-feet); minimum stage recorded, 1.4 feet February 7, 1914 (discharge, 1,690
second-feet).

WinTER FLOW.—Discharge relation not seriously affected by ice except for short
periods.

Diversions.—None of importance.

Acguracy.—Results excellent.

CooPErATION .—Gage-height record furnished by United States Forest Service.

The following discharge measurement was made by W. A. Lamb: December 16,
1913; gage height, 2.71 feet; discharge, 4,068 second-feet.

Daily discharge, in second-feet, of Kootenai River at Libby, Mont., for the year ending
Sept. 30, 1914.

Dec. | Jan. | Feb. | Mar. | Apr. Aug. | Sept.
5,370| 3,780{ 3,550 3,550 4,270; 13,300, 7,560
4,800 3, 3,780; 3,500| 4,270 13,3001 7,230
4,530 3,780 3,780{ 3,660| 4,270] 13,300 7,230
4,530 3,550 3,120 3,740| 4,270f 12,800 6,910
4,270| 3,780 2,180, 3,570| 5, ,400] 6,910
4,020 4,530; 1,840} 3,470| 6, 12,400 6,750
3,780 5,9701 1,690 3,420| 7, 11,600 6,590
3,780 7 2,170! 3,330| 7, 11,6001 6,590
3,550, 6,9100 2,650 83,420| 8, 11,400, 6,590
3,550 5,970 2,780 3,470/ 8, 11,200 6,590
3,330 5,370 2,800| 3,470| 8, 10,800| 6,590
3,330 5, 3, 3,400 9, 10,000] 6,280
4,020, 4,530 3,510 3,430) 10, 9,640| 6,280
3,780 4,530| 3,570| 3,860| 11 9,280 6,280
4,020/ 4,800 3,700| 5,080] 13,300 9,370{ 6,280
4,0201 4,530 3,510| 5,370( 14,100) 9,460 6,280
3,780 4,020 3,470 5,370 14,100] 9,5501 6,280
3,5501 4,270, 3,270| 5,670f 13,700f 9,650 6,590
3,330] 4,270 3,230] 5,670! 12, 10,000 6,910
3,330 4,020 3,320\ 5,670 15,400 9,650, 8,230
3,780 3,780 3,110 5,080: 17,300] 9,280 9,280
3,330 3, ,120|  5,080] 16,800 8,920] 8,920
3,120 3,120 3,140 4,800{ 16,400 8,920 8,570
2,940 3,120| 3, 4, 16, 400 8,570 8,230
2,760{ 3,550| 3,430 5,080| 16,400] 8,570 7,800
2,940| 3,330 3,470| 4, 16,400 8,230 7,890
3,330( 2,940 3,550| 4,270| 15,900 7,890] 8,230
3,550 3,330| 3,470| 4,020/ 15,400 7,890 8,570
3,780 3,550]... 4,270( 14,600 7,560 8,920
3,780] 3,550}.. 4,270| 14,100 7,560 9,280
3,780 3,550|... 4,530(..."... 7,560]....-..

NotE.—Discharge determined from a well-defined rating curve except Feb. 7-28 and Mar. 9-14, for which
periods it was determined from a fairly well-defined rating curve a.p%) ied to readings of an auxiliary gage
one-fourth mile below regular gage. Discharge interpolated, owing to lack of gage readings, Oct. 19, Feb.
8,22; Apr. 5, 24; July 4, 12; Aug. 4, 9, 18, 15-17; and Sept. 6.
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Monthly discharge of Kootenat River at Libby, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off Aceu
Month, (total in -
Maximum. | Minimum.| Mean, | 8cre-feet).
8,920 6,280 7,260 446,000 | A.
6,280 4,530 5,560 | 331,000 | A.
5,370 2,760 3,730 229,000 | B.
7,560 2,940 4,260 262,000 | B.
3,780 1,690 3,130 174,000 | B.
5,670 3,330 4,300 264,000 | B.
17,300 4,270 | 11,500 " A,
43,500 15,000 | 30,700 | 1,890,000 | A.
56,900 , 700 7,000 | 2,200,000 | A.
39, 000 13,300 | 25,400 { 1,560,000 | A.
13,300 7,560 | 10,100 621,000 | A.
9,280 6,280 7,360 438,000 | A.
56,900 1,690 | 12,600 | 9,100,000

CALLAHAN CREEK AT TROY, MONT.

Location.—At the highway bridge in sec. 13, T. 31 N., R. 34 W., one-fourth mile

southeast of Troy.
DRAINAGE AREA.—Not measured.

REecorps AvarmaBLE.—June 11, 1911, to December 16, 1913, and fragmentary gage

record to September 30, 1914.

Gage.—Vertical staff attached to the right abuiment of bridge; washed out May 24,

1913; replaced October 12, 1913, at datum 1.60 feet lower.
Di1scHARGE MEASUREMENTS.—Made by wading or from bridge.
CHANNEL AND coNTROL.—Small rocks and gravel; may shift.

ExrrEMES oF sTAGE.—Maximum stage recorded during year, 3.05 feet at 7 p. m.
May 17 (discharge not computed); minimum stage recorded, 0.35 foot at 3 p. m.

September 26 (discharge not computed).

1911-1913: Maximum stage recorded, 3.7 feet May 9 and 15, 1912 (discharge,
1,300 second-feet); minimum discharge estimated at 12 second-feet October 29-

31, 1911.

WiINTER FLow.—Discharge relation affected by ice; no records available.

Diversions.—None of importance.
Accoracy.—Records fair.

CoorerATION.—Gage-height record furnished by United States Forest Service.
Estimates January 1 to September 30, 1914, withheld for additional data.

The following discharge measurement was made by W. A. Lamb: December 16,
1913; gage height, 0.88 foot; discharge, 54 second-feet.
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Daily gage height, in feet, of Callahan Creek at Troy, Mont., for the year ending Sept. 30,
1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

2B BT 93 LT 120

NoTE.—Discharge Oct. 12 to Dec. 12 determined from a poorly defined rating curve. Dischargerelation
affected by ice Dec. 21 to Feb. 8. Water below bottom of gage Aug. 3 to Sept. 25. No measurements
made in 1914; discharge not computed.

YAAK RIVER NEAR TROY, MONT.

LocarroNn.—Near north line of T. 32 N, R. 34 W., at highway bridge near mouth of
the stream, about 10 miles northwest of Troy.

DRAINAGE AREA.—Not measured. '

REecorps AvAmaBLE.—March 2 to September 30, 1914, at present site; October 15,
1910, to May 6, 1912, staff gage on right bank one-half mile above Yaak Falls,
near south line of sec. 33, T. 34 N., R. 33 W.; May 8, 1912, to June 17, 1912, staff
gage at Fritz Lang’s ranch near Sylvanite, 4 miles upstream; June 18, 1912, to
March 2, 1914, staff gage 300 feet farther downstream and at a different datum.

Gace.—Vertical staff on downstream side of left abutment at highway bridge.

DISCHARGE MEASUREMENTS.—Made from bridge.
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CHANNEL AND CONTROL.—Gravel and bowlders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum sta,ge recorded during year, 3.9 feetat10a. m.,
April 16 (discharge not computed); minimum stage recorded, 1.2 feet at 11 a. m.
September 14 (discharge not computed).

1910-1914: Maximum stage recorded, 3.69 feet May 15 1912 (discharge, 4,240
second-feet); minimum stage recorded, 2.88 feet March 22, 1913 (discharge, 193
second-feet).

WinTER rLow.—Discharge relation affected by ice.

Diversions.—None. 4

Estimates withheld for additional data.
The following discharge measurement was made by E. W. Kramer:
March 2, 1914: Gage height, 1.47 feet; discharge, 276 second-feet.

. Daily gage height, in feet, of Yaak River near Troy, Mond., for the year ending Sept. 30,

1914.

Mar. 5...cccocoo.... 1.3 [Apr.ldo............ 3.5 [Aug. 2............. L5
T 1.35 15, s 3.7 | Beeeeiiieens 15
Bt 1.4 6. ceemn.. 3.9 ST 145
12, .. L5 18 . ... 3.7 8o ieaanans 1.45
13 .. 1.6 29 ... 3.25 | Sept. 14.mueeeeueeen.. 1.2
15, 2.0 30 e 3.4 | 0 16eceeiiein.. 1.35
16 e 2.1 |Junel4.............. 2.9 25 1.45
17 oiaennnn. 2.2 | 22,0 01l 2.4 29 eenaannns- 14
18 . 2.2 28 .. 2.5
2. ..l 2.3 lAug. 1.....0...0... 15

MOYIE RIVER AT SNYDER, IDAHO.

Location.~1In sec. 23, T. 64 N., R. 2 E. Boise meridian, at Snyder ranger station, a
quarter of a mile west of Snyder station on Spokane & International Railway,
3% miles below Round Prairie Creek, 12 miles above mouth, in Boundary County.

DRAINAGE AREA.—717 @ square miles (measured on Cranbrook sheet, British Colum-
bia map, and map of Priest Lake quadrangle)

RECORDS AvarnaBLE.—February 21, 1912, to September 30, 1914, at present site;
March 10, 1911, to February 20, 1912, at railway bridge 1 mile downstream.

GAGE.—Since February 21, 1912, vertical and inclined staff on left bank 150 feet
west of Snyder ranger station; from March 10, 1911, to February 20, 1912, vertical
staff attached to left abutment of railway bridge 1 mile below present gage.

DiscEARGE MEASUREMENTs.—Made by wading at gage or from highway bridge one-
fourth mile downstream.

CHANNEL AND CONTROL.—Stream bed composed of small bowlders and gravel; gra-
dient relatively steep; straight both above and below gage; both banks high and
will not overflow; control approximately 500 feet below gage and formed by
gravel and bowlder riffle; shifting at high stages.

ExTrREMES OF DISCHARGE.—Maximum stage recorded durmg year, 8. 4 feet at 7 a. m.
and 5 p. m. May 16 (discharge, 6,120 second-feet); minimum stage recorded, 3.00
feet September 4-6 (discharge, 100 second-feet).

1911-1914: Maximum stage recorded, 9.3 feet May 31 and Jumne 1-2, 1913
(discharge, 8,020 second-feet); minimum stage recorded, 2.90 feet March 9-10,
12-13, 1912 (discharge, 91 second-feet).

WinTER ¥Low.—Discharge relation seriously affected by ice.

Accuracy.—Observer’s record apparently reliable, but gaps are frequent owing to
his absence from the ranger station. Curve fairly well defined between 200 and
3,000 second-feet. Discharge relation affected by ice for short periods each
winter; estimates approximate. For periods in which ice is not present and
record is continuous results are apparently good.

a Revised measurement.
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Discharge measurements of Moyie River at Snyder, Idaho, during the year ending Sept.

30, 1914.
- Gage Dis- - Gage | Dis-

Date. Made by height. | charge. || Date- Made by height. | charge.

Feet. | Sec.t. Feet. | Secft.

Jan. 15| L. W. Jordan.......... 3.90 472 || Feb. 28 | E. W. Kramer......... 3.40 223

16 |..... A0uneevnenaccannnn 3.85 446 || June 11 |..... 0o erennannnns 5.70 | 2,400

Daily discharge, in second-feet, of Moyie River at Snyder, Ideho, for the year ending Sept.

30, 1914.
Day. Oct Dec. | Jan Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

274 224 665 | 2,830 | 3,240 | 1,440 288 122

257 265 665 | 3,240 | 3,820 | 1,340 265 115

240 265 665 4,600 4,760 | 1,340| 244 112

187 265 740 | 4,440 | 4,440 | 1,250 | 244 100

140 | 224 900 | 3,820| 4,280| 1,160| 244 100

140 224] 1,040 3,520 3,820 | 1,160 244 100

170| 224} 1,180} 3,820 3,520 L,070| 244 105

224 224 | 1,320 3,820 2,960 | 1,030| 244 105

232| 224 1,470 4,440 2,570 | 985| 232 105

249 | 224 | 1,610 4,600 2,200 00| 206 105

265 224 1,750 | 4,600 | 2,080 | 820 194 108

265 224 1,860 4,400| 2,080 | 740 187 112

257 | 348 2,200f 4,600] 2,320 740 180 112

24| 42| 2,440| 4,930 320 740 174 112

224 595 | 2,570 | 5,780 | %320 740 170 112

224| 630 3,100| 6,120 2,320 702 170 120

206| 665| 2,440 | 5,950 | 2,700 702 170 131

194 595 | 2,770 | 5,950 [ 2,440 665 206 151

1871 820| 3,100| 5,950 | 2,320 505 184 194

194| 820| 3,820 5,440 | 2,200 595 180 270

206| 740 3,380 4,760| 1,97 530 180 265

224 740 | 2,960| 4,760 | 1,860 | 469 174 232

224 740 | 3,100 | 4,760 | 1,860 | 469 164 217

224 740 | 3,100 4,760 | 1,860 440 164 187

224 740 | 2,960 | 4,760 | 1,860 386 154 174

665 2,960 4,440 1,860| 359 148 154

595 | 2,700 3,820 1,860| 359 140 154

595 | 2,440 3,670 | 1,750 | 349 125 154

595 | 2,440| 3,380 | 1,640| 334 125 154

595 | 2,570 | 3,100 1,540 310 125 154

595 |........ 2100 [...n.... 310 1254........

Note.—Discharge determined from a rating curve fairly well defined between 200 and 3,000 second-feet.
Discharge interpolated owing to lack of gage readings Jan. 14, 30-31

Discharge estimated, because of ice, from observer:

Mar,
’s notes and climatic

13-14, A%*. 6-10, 18,
records, Feb. 4-7.

Monthly discharge of Moyie River at Snyder, Idaho, for the year ending Sept. 30, 1914.
- . [Drainage area, 717 square miles.]
Discharge in second-feet. * Run-off.
Month, Depth in Accn-
- Per racy.
. .. inches on | Total in
Maximum. | Minimum, | Mean. sg;];lage drainage | acre-feet.
* area.
October 1-22................ 218 0.304 0.25 9,510 | B.
December 8-31............ 178 . 248 .22 8,470 | B.
Januaryeeeeeon oo .. 423 .590 .68 ,000 | B.
February.............. 220 .307 .32 12,200 | B.
March.............. .. 487 .679 .78 29,900 | B.
April..ooo o 2,160 | 3.0 3.36| 129,000 | B.

Y e reere s 4,460 6.22 7.17 274,000 | B.
June................. 2,560 3.57 3.98 152,000 | B.
July...oeeeoiill =743 1.04 i. 45,700 | B.
August,.... .. 190 . 265 .31 11,700 | B.
September............. ... 270 100 145 .202 . 8,630 | B.
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CLARK FORK AT ST. REGIS, MONT.

Locarron.—In sec. 19, T. 18 N., R. 27 W., at McLeod’s ferry at St. Regis, about
half a mile below mouth of St. Regis River.

DrAINAGE AREA.—Not measured.

REcORDS AvATLABLE.—October 26, 1910, to September 30, 1914.

GaGe.—Vertical staff in three sections on left bank.

DiscHARGE MEASUREMENTS.—Made from ferry cable. .

CHANNEL AND CONTROL.—Practically permanent; current swift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.0 feet at 9.15
a. m. May 15 (discharge, 34,000 second-feet); minimum stage recorded, 3.8 feet
at 9.30 a. m. September 7 and 8 (discharge, 2,480 second-feet).

1910-1914: Maximum stage recorded, 19.1 feet May 30 and 31, 1913 (discharge,
62,800 second-feet); minimum stage recorded, 2.9 feet, January 4, 1912 (discharge,
1,710 second-feet).

WinteR FLOw.—Discharge relation not affected by ice except in short periods during
extremely cold weather.

Diversions.—Water diverted from several of the tributaries to irrigate lands in the
vicinity of Missoula and in the Bitterroot Valley.

Accuracy.—Results excellent.

The following discharge measurement was made by W. A. Lamb:
. September 20, 1913: Gage height, 4.65 feet; discharge, 3,400 second-feet.

Daily discharge, in second-feet, of Clark Fork at St. Regis, Mont., for the year ending Sept.

30, 1914.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
i -

3,890 3,230| 2,620 2,620 3,100' 4,420| 14,800 22,600, 8,700 3,720 2,620

3,720( 3,100 2,700 2,:50{ 3,100/~ 4,610| 13,500| 24,600 8,700| 3,550 2,780

3,890 3,100/ 2,780 2,550| 3,230 4, 16,600 26,700 9,200 3,720{ 2,620

4,060 2,980 2,780 2,550| 3,230/ 4,820f 21,400 28,000 9,200 3,550| 2550

4,060] 2,980 2,780J 2,620/ 3,230/ 5,030| 20,300 27,200{ 8, 3,380 2,550

4,060, 2,880 2,980 2,620 3,100 6,120 18,000 26,300, $, 3,380| 2,620

4,230 2,780| 3,230 2,620 3,160\ 7,720 19,200/ 24,600| 8,450, 3,380| 2,480

4,230 2,780| 3,100 2,620 3,230/ 8,200/ 19,200 21,8C0| S, 3,380 2,480

4,060 2,700| 3,230, 2,620 3,230 8,200| 19,500, 25,000 7,720 3,380] 2,620

3,800 2,700 3,1(;0‘ 2,620, 3,380 8,450| 29,800| 21,000, 7,480| 3,380, 2,550

4,060/ 2,780, 2,880{ 2,620| 3,550| 8,450 17,300 19,400, 7,000 3,100| 2,550

4,060( 2,780, 2,880, 2,780 3,720 8,200/ 29,300 17,700, 7,000| 2,980, 2,550

4,0601 2,780 2,700, 2,780\ 3,720 8,450 25,000 19,6001 7,000 2,980 2,700

4,060| 2,880 2,780, 2,780 3,890( 9,200 29,300| 21,400/ 6,780[ 2,780/ 2,700

3,890 2,880 2,780j 2,780| 4,060] 9,700/ 34,000 25,000{ 6,340 2,780 2,780

16 4,060 3,720 2,980 2,880, 2,780| 4,610 9,970; 29,300( 17,300( 5,900f 2,880 2,880
17, 3,800 3,720{ 2,880 2,880 2,980| 5,680 9,97 27,600( 17,300| 5,900 2,780 2,880
18, .ol 3,800 3,720 2,780 2,780, 2 880| 6,780 9,700( 30,200i 18,500 5, 2, 2,980
19, 3,720 3,800 2,700 2,700| 2,880 7,480| 9,970 29,800| 19,800 5,460, 2,780/ 3,230
20 3,720 3,800/ 2,620 2,780 2,780| 7,000, 11,100{ 28,900 21,000, 4,920, 2,780 3,230
) D 3,720 3,720| 2,620 2,780 2,700 6,780/ 12,300 28,000| 10,800 4,610 2,700 3,230
22, el 3,720| 3,890 2,620 2,8%0( 2,780| 6,560 13,200( 27,600 11,100 4,820 2,700 3,380
Boeiiiann. 3,230| 3,550\ 2,620 2,780 2,700| 5,240] 13,800| 28,900| 17,300] 4,820 2,780 3,380
b S, 3,550/ 3,380 2,700 2,780 2,700| 4,820| 13,500| 31,200( 13,200] 4,610 2,700 3,380
;T 3,890, 3,550/ 2,700/ 2,780 2,700] 5,240 14,200 33,100 13,500] 4,420/ 2,700 3,230
26. i 4,060( 3,550| 2,780| 2,780| 2,780 5,030 14,200 31, 13,500f 4,230/ 2,780 3,230
by S 4,060] 3,550] 2,780\ 2,780 2,730 4,820| 14,400(-26,7 2 200] 4,420 2,620| 3,380
28 . 4,060 3,380( 2,780| 2,830] 2,880| 4,230| 14,700| 25,900| 12,900 4,230\ 2,620| 2,980
29 .. 4,060( 3,380 2,700/ 2,700|....... 4,060/ 15,000] 24,600 10,800 4,060\ 2,700| 2,980
L I 3,890 3,230| 2,700 2,620{ .. .... 4,230| 15,200 23,400| 10,200{ 4,060 2,620| 3,230
Bleeeermnnnnn. 3,8%0|........ 2,620 2,620|....... 4,230]....... 22,600|........ 3,720| 2,620]-......

Nore.—Discharge determined from a well-defined rating curve. Discharge relation probably affected
by ice and discharge estimated Feb. 3-6 and 8-15. Discharge interpolated, owing to lack of gage readings,
Apr. 27-29, June 2, 11, 13, 18, and 19.

43855°—wsp 392—16——4
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Monthly discharge of Clark Fork at St. Regis, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off Accu-
Month. (total in T8C
Y.
Maximum. | Minimum. | Mesn, | 2cre-feet).
4,230 2,780 3,700 228,000 | A.
4,230 3,230 3,810 227,000 | A.
3,230 2,620 2,800 172,000 | A.
3,230 2,620 2,830 174,000 | A.
2,980 |.eunnnnn... 2,720 151,000 | B.
7,480 3,100 4,440 273, A.
15,200 4,420 9,920 590,000 | A.
34,000 13, 500 25,000 | 1,540,000 | A,
28, 000 10,200 | 19,000 | 1,130,000 | A.
9,200 3,720 6,280 | 386,000 | A,
3,720 2,620 3,000 184,000 | A.
3,380 2,480 2,890 172,000 | A.
34,000 |-.coeneonnn. 7,220 | 5,230,000

CLARK FORK NEAR PLAINS, MONT.

Location.—In lot 7, sec. 1, T. 19 N, R. 26 W., at Cooper’s ferry, about 3 miles above
Plains, and about 7 miles below mouth of Flathead River.

DRAINAGE AREA.—19,900 square miles.

REecorps AvAmLABLE.—October 28, 1910, to September 30, 1914.

Gace.—Barrett and Lawrence water-stage recorder installed November 28, 1911, 50
feet below an overhanging chain gage on right bank about 150 feet below
ferry cable. Prior to November 28, 1911, the chain gage was read.

DISCHARGE MEASUREMENTs.—Made from the bridge at Plains.

CHANNEL AND CONTROL.—Practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year from automatic gage record,
13.2 feet at 4 a. m., May 25 (discharge, 67,000 second-feet); minimum stage from
automatic gage record, 3.6 feet at 8 a. m., February 7 (discharge, 5,970 second-feet).

1910-1914: Maximum stage recorded, 17.9 feet June 5, 1913 (discharge, 115,000
second-feet); minimum stage recorded, 3.6 feet March 9-10, 1912 (discharge, 5,290
second-feet). (See also descriptions of gages.)

WINTER FLOW.—Stream freezes over at gage for short periods during winter, but is
open at control section below gage. Discharge relation little if any affected by
ice.

Diversions.—A number of small ditches take water for irrigation from tributaries of
Flathead River and headwaters of Clark Fork.

Accuracy.—Results good.

Discharge measurements of Clark Fork near Plgins, Mont., duging the year ending Sept.

0,

[Made by W. A. Lamb.]

. Gage Dis- Gage Dis-
Date. helght charge. Date. height. | charge.

Feet. Sec.-ft. Fect. Sec.-ft.
DOC. Oueeenececeaaaanns 4.51 8,160 || Sept.18. .. ceeiiiiiiiann. 4.58 A
May 8. it 9.55 38,000
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Daily discharge, in second-feet, of Clark Fork near Plains, Mont., for the year ending Sept.

30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
9,030 8,420} 14,100 8,420
8,830 9,030 14,100, 8,720
8,720 8, 420) 13,600] 8,420
8,720 8, 420) 13,200 8,420
8,720, 7,860 12,300] 8,
8,720] 7,860 12,300] 8,420
8,720 7,600 11,900| 8,420
8,720 7,860 11,500( 8,420
8,720 7,600 11,100) 8,420
8,720 8,130 11,100 8,420
8, 7201. 7,860 11,100, 8,420
8,720 8,130 10,400] 8,420
, 720 7,860 10,400{ 8,420
8,720 8,130, 10,400 8,420
, 120) 7,860 10,400, 8,420

8,420) 10,000{ 8,420
9,350) 10,000 8,420
9,350 9,680 8,420
10,700 9,680| 8,420
10,700 9,680 8,420
10, 000, 9,680 8,420
9,350 9,680( 8,420
9,030 9,680( 8,720
9,030 9,350 8,720
8,720 9,350 8,720
9,030 9,350| 8,720
8,720 9,030 8,720
8,420/ 9,030| 8,420
, 130 9,030 8,420
8,130) 8,720 8,420
8,130) 8,720|...... .

Norte.—Discharge determined from a well-defined rating curve. Mean discharge estimated owin,
lack of gage readings, at 9,000 second-feet, Nov. 4-22. Discharge estimated owing to lack of gage readgl
by hydrographic comparison with discharge of Clark Fork at Thompson Falls, Mont., May 8-18. Dis-
chargerelation possibly affected by ice during December, January,and February. Discharge interpolated,
owing to lack of gage readings, Oct. 2 and Sept. 4-17.

BE

Monthly discharge of Clark Fork near Plains, Mont., for the year ending Sept. 30, 1914.

[Drainage area, 19,900 square miles.]

. Discharge in second-feet.

Run-off
Month. (totalin A};!cclyl-

Maximum. | Minimum. | Mean, | 2cre-feet).
9,030 8,720 8,740 537,000 | A.
9,350 8,720 9,070 540,000 | C.
9,030 6,850 8,010 494,000 | B.
7,600 6,620 7,410 456,000 | B.
8,720 5,970 7,360 409,000 | B.
10, 700 7,600 8,590 528,000 | A.
27,800 8,420 | 16,900 | 1,010,000 [ A.
67,000 27,100 48,900 | 3,010,000 [ A.
62,300 36,700 | 49,200 | 2,930,000 | A.
35,100 14, 23, 1,460,000 | A.
14,100 8,7 10,600 652, A,
8,720 8,420 8,480 505,000 | B.

67,000 5,970 17,300 | 12, 500, 000
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PEND OREILLE LAKE AT SANDPOINT, IDAHO.

Location.—In sec. 23, T. 57 N., R. 2 W. Boise meridian, at Sandpoint municipal
wharf on west side of lake, in Bonner County.

DRAINAGE AREA.—23,100 square miles (measured on General Land Office maps)

Recorps avarnaBre.—March 18 to September 30, 1914.

Gage.—Vertical staff nailed to pile at northwest corner of ticket office on municipal
dock; read to nearest tenth of a foot for each day for which record is published,
by employees of the United States Forest Service.

EXTREMES OF sTAGE.—Maximum stage recorded March 18 to September 30, 1914,
17.5 feet, May 28-29 and June 6-7; minimum stage recorded, 5.5 feet September
15-16 and 28-30.

Diversions.—Considerable diversion from tributaries of Clark Fork for irrigation.

REeeuraTion—None.

CoorPErRATION.—Gage-height record furnished by United States Forest Se:

Daily gage height, in feet, of Pend Oreille Lake at Sandpoint, Idaho., from Mar. 18 to
Sept. 30, 1914.

|R. G. Furgeson, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.

6.9
7.0
7.2
7.4 13
7.7 .
7.8 13.7
....... 13.8
8.3 14.0
8.5 14.4
........ 14.7
9.0 15.0
9.1 15.3
9.2 15.7
9.5 15.9
9.6 16.2
9.9 16.4
........ 16.7
10.3 16.9

NN NIV WO

POOPRe SPRDS Soe
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N
CLARK FORK AT METALINE FALLS, WASH.

. LocatioNn.—In the E. } sec. 21, T. 39 N., R. 43 E., just below Sullivan Creek, just
above Metaline Falls, and one-fourth mile north of Metaline Falls post office.

DRAINAGE AREA.—25,600 square miles (measured on General Land Office maps).

Rrcorps avamaBre.—November 4, 1908, to September 4, 1910 (gage heights only);
October 1, 1912, to September 30, 1914,

Gaee.—Vertical and inclined staff installed February 12, 1914, in five sections on
right bank just above the falls, below Sullivan Creek; prior to this date several
gages at slightly different sites and datums were used. Gage heights after Octo-
ber 1, 1912, reduced to datum of the gage installed February 12, 1914. Gage
used 1908 to 1910 was a vertical staff on right bank, three-fourths mile above
present gage and at a datum approximately 8.35 feet higher than that of gage
installed February 12, 1914.

DiscHARGE MEASUREMENTS.—Made from a boat, or through an ice cover. Measuring
section is above Sullivan Creek, the discharge of which must be added to the
measured discharge of theziver. =.

CHANNEL AND CONTROL.—Banks high and will not overflow; control is formed by
crest of Metaline Falls; right bank at control is solid rock; left bank is broken
rock in which slides may occur and affect the discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 28.7 feet
June 1 and 2 (discharge, 70,100 second-feet); minimum discharge, 7,300 second-
feet February 7 (estimated by comparison with records at station near Waneta,
British, Columbia).

1912-1914: Maximum stage recorded, 41.2 feet June 16, 1913 (discharge, 111,000
second-feet; minimum stage recorded, 4.1 feet February 7, 1913 (discharge, 7,720
second-feet).

WinTER FLow.—Discharge relation not affected by ice because of the proximity of
the falls.

Accuracy.—Results excellent.

CooPERATION.—Gage-height records prior to June 12, 1914, furnished by Ham,
Yearsley & Ryrie. :

Discharge measurements of Clark Fork at Metaline Falls, Wash., during the year ending
Sept. 30, 1914.

Date. ., Madeby— hgigai%. c}gisg-e.

Feet. Sec.ft.
Feb. 11 | James E. SteWart. ... ..o coo it it a et iiaaanaaans 5.80 , 200
June 11 | Parker and BroWn.. . ....cuuoiorummm it ceanaanaas 28.17 68,100
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Daily discharge, in second-feet, of Clark Fork at Metaline Falls, Wash., for the year
ending Sept. 30, 1914.

July.

g
3
B

s
SEEEE ERRES
5888 25888

R

2
2

bt
=

12, 800)

Note.—Discharge determined from a well-defined rating curve,

As one section of the gage was raised

by the ice, the discharge was estimated, Feb. 3-9, from a comparison with record of station near Waneta,

British Columbia.

Monzthly discharge of Clark Fork at Metalz;w Falls, Wash., for the year ending Sept. 30,

Discharge in second-feet.
Run-off Acen
Month. (total in racy-
Maximum. | Minimum. | Mean, | 2cre-feet).
13,000 11,700 | 12,100 744,000 | A.
14, 600 11,900 | 13,300 791,000 | A.
14, 600 9,670 | 12,100 744,000 [ A.
12,800 10,200 [ 12,100 744,000 | A,
11,900 a7,800 | 10,500 | 583,000 | A.
18, 400 1,000 | 15,000 | 922,000 | A.
39, 900 18,600 | 27,900 | 1,660,000 | A.
69, 300 40,400 | 55,600 | 3,420,000 | A.
70,100 54, 300 64,200 [ 3,820,000 | A,
000 27,000 | 39,900 | 2,450,000 | A.
Angust 26, 500 12,800 | 18,300 | 1,130,000 [ A.
September , 800 10,400 | 11,100 660,000 | A.
ThO JOAT - - -« e eememenen e eeeneeanenaeens 70,100 7,800 | 24,400 | 17,700,000
¢ Estimated.

RACETRACK CREEK NEAR ANACONDA, MONT.

LocatioNn.—In sec. 13, T. 6 N,, R. 11 W.

of United States Forest Service.
DRAINAGE AREA.—Not measured.

, opposite Racetrack Creek Ranger station
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REcoORDS avarLaBrE.—July 11, 1911, to November 9, 1912; April 25 to September 30,
1914.

Gace.—Vertical staff on right bank in 1914; July 11, 1911, to June 17, 1912, a vertical
staff on left bank in sec. 15, T. 6 N., R. 11 W., above the falls in Racetrack Creek;
June 18 to November 9, 1912, a vertical staff on left bank, 300 feet farther upstream,
and different datum.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Gravel and sand; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.1 feet at 6.30 a. m,
June 4 (discharge not computed); minimum stage recorded, 1.30 feet at 7 p. m.
September 25-27 (discharge not computed).

1911-1912, 1914: Maximum stage recorded, 6.8 feet June 10-14, 1912 (discharge,
515 second-feet); minimum stage recorded, 2.85 feet February 22, 24, and 26,
1912 (discharge, 16 second-feet).

WintER rrLow.—Discharge relation affected by'ice.

Coorerarion.—Field data furnished by United States Forest Service.

Diversions.—One small diversion during the irrigation season.

Estimates withheld for additional data.
No discharge measurements made during the year.

Daily gage height, in feet, of Racetrack Creek near Anaconda, Mont., for the year ending
Sept. 80, 1914.

Day. Apr. |May. | June.| July. | Aug. | Sept. Day. Apr. [May. | June.| July. | Aug. | Sept.
3.20 | 2,08 | 1.52 | 1.34 1.39
3.65 | 2.05 | 1.51 | 1.34 1.40
3.75 1 1.98 | 1.50 | 1.34 1.39
3.90 [ 1.94 | 1.51 | 1.34 1.38
3.75 1 1.95 | 1.50 | 1.32 1.39
3.25 | 1.85 | 1.50 | L.31 1.39
2.90 | 1.85 | 1.50 | 1.31 1.38
2.80 | 1.8211.50 | 1.31 1.37
2,60 1 1.80 1 1.55 | 1.34 1.34
2,451 1.80 | 1.51 | 1.35 1.30
2,45 |...... 1.51 1.30
...... 1.75 | L.50 1.30
...... 1.78 | 1.49 1.31
...... 1,78 | 1.49 1.31
2,95 | 1.72 | 1.48 |. 1.31

LITTLE BLACKFOOT RIVER NEAR ELLISTON, MONT.

Location.—In the SE. 1 SE. £ sec. 30, T. 9 N., R. 6 W., about 500 feet below the
Little Blackfoot ranger station in the Helena National Forest, and about 5 mile
southeast of Elliston.

DRAINAGE AREA.—59 square miles.

RECORDS AVATLABLE.—September 29, 1910, to September 30, 1914,

GacE.—Vertical staff on left bank.

DiscrarGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Gravel and small rocks; probably permanent.

ExTrREMES oF stacE.—Maximum stage recorded during year, 4.8 feet at 5.30 p. m.
May 15, 4 p. m. May 16, and 7 a. m. May 17; minimum stage recorded, 1.5 feet
at 7 a. m. August 25.

1910-1914: Maximum stage recorded, 5 feet May 21-22, 1912, and May 28, 1913;
minimum stage recorded, 1.08 feet October 1, 1910.
WiINTER PLOW.—Discharge relation seriously affected by ice.
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Diversions.—Water for irrigation taken out about half a mile above the ranger sta-
tion is carried past this point; a gaging station was maintained on this ditch from
September, 1910, to September, 1912.

CoopreraTION.—Gage-height record furnished by the United States Forest Service.

Measurements insufficient for estimates of discharge.
The following discharge measurement was made by B. E. Jones:
August 16, 1914: Gage height, 1.49 feet; discharge, 10.2 second-feet.

Daily gage height, in feet, of Little Blackfoot River near Elliston, Mont., for the year
ending Sept. 30, 1914.

{M. D. Mizner, observer.]

Aug. Day. Apr. | May. | June.| July. | Aug.

o

Day. Apr. (May. | June.| Jul;

1.66 3.4 |...... 1.60
R 3.35 |...... 1.54
3.3 | 1.90} 1.54

3.25| 1.90 | 1.54

3.2 |...... 1.54

(SRR §
(B

P g g g g g

DO DD GO W b

WEST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

Location.—In sec. 27, T. 2 N., R. 21 W., approximately 500 feet downstream from
the Trapper Creek ranger station, one-half mile below mouth of Trapper Creek,
and 10 miles south of Darby. ’

DRAINAGE AREA.—H72 square miles.

RECORDS AVAILABLE.—September 19, 1910, to September 30, 1914; fragmentary.

Gace.—Chain on left bank.

DiscrArGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND cONTROL.—Small rock; uniform; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.6 feet at 7 a. m.
May 23 (discharge, 3,360 second-feet); minimum stage recorded, 1.85 feet August
28 to September 7, inclusive (discharge, 106 second-feet).

1910-1914: Maximum stage recorded, 7.4 feet May 27, 1913 (discharge, 6,420
second-feet); minimum stage recorded, 1.85 feet August 28 to September 7, 1914,
inclusive (discharge, 106 second-feet). Open-season records only; flow may
have been lower at times in the winter months. ~

‘Winter rr.ow.—Discharge relation seriously affected by ice.

Diversions.—None.

Accuracy.—Results fair.

CoorErAaTION.—Field data furnished by United States Forest Service.

The following discharge measurement was made by E. W. Kramer:
March 5, 1914: Discharge relation affected by ice and gage not read; discharge,
130 second-feet.
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Daily discharge, in second-feet, of West Fork of Bitterroot River near Darby, Mond.,
Jor the year ending Sept. 30, 1914.

Day. Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

765 | 2,170 798 263 106
1,130 | 3,050 7321, 248 106
1,480 | 2,750 700 234 106
1,800 | 2.600 732 290 106
1.920 | 2,170 865 252 106
1,220 { 1,920 670 199 106
1,090 | 1,390 640 199 106
1,580 | 1,390 610 190 113
1,920 | 1,260 580 182 120
2,310 | 1.170 580 182 120
1,920 | 1,130 550 12l 120
1,800 | 1,170 550 166 135
1,690 { 1,300 520 166 135
2,040 | 1,390 520 166 150
2,170 | 1,300 465 166 216
2,900 | 1,480 415 150 227
2,600 | 1,390 370 135 227
2,750°1 1,480 370 135 234
2,450 | 1,480 350 150 290
2,600 | 1,390 392 150 2n
2,600 | 1,260 440 135 241
2,900 { 1,010 350 150 216
3,200 330 135 199
3,050 865 318 135 199
2,450 | 1,130 290 135 199
2,310 | 1,050 135 199
2,040 938 271 120 182
2, 865 271 106 182
1,690 830 271 106 166
1, 271 106 166
1,920 |........ 271 106 [.ccunenn

Note.—Discharge determined from a rating curve fairly well defined for 1912 and 1913; no measurements
made in 1914. Discharge estimated, owing to lack of gage readings, as follows: Nov. 30, 202 second-feet;
Mar. 1-4, 125 second-feet; discharge also estimated, owing to lack of gage readings, Mar. 6-15; discharge
interpolated, owing to lack of gage readings, Nov. 2, 8, 5, 7-9, 13-16, 21—%3, 26,27; Mar. 17-19, 21-27, Mar. 29
to Apr. 6; Apr. 8-18, 23; Aug. 2, 8, 27, and Sept. 8.

Monthly dischargeof West Fork of Bitterroot River near Darby, Mont., for the year ending
Sept. 30, 1914.

o Discharge in second-feet.
Run-off
Month. (totalin
Maximum. | Minimum. | Mean. | 8Cre-feet).
227 192 210 12, 500
1) S 229 14,100
1,300 340 760 45,200
3,200 765 2,070 127,000
3,060 798 1,430 85,100
271 47 X
200 106 167 10,300
290 106 168 10,000

Nore.—Accuracy rating omitted as station was not visited in 1914, and monthly means may he consider-
ably in error, though a rating of “C” is possibly warranted.

EAST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

LocatioNn.—In the SE. 1 sec. 21, T. 2N., R. 20 W, at Joe Olsen’s bridge, in front of
the Medicine Tree ranger station, 10 miles from Darby, and 3 miles above junction
of East Fork with West Fork.

DRAINAGE AREA.—340 square miles.

REcorps avarLaBug.—October 20, 1910, to September 30, 1914 (fragmentary).
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Gace.—Vertical staff on pier of bridge.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Large rocks; irregular and probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.9 feet at 9 a. m.
June 4 (discharge, 1,540 second-feet); minimum stage recorded, 2.4 feet at 1 p. m.
March 16, 20, and 31, and at 6 p. m. August 20-24 (discharge, 85 second-feet).

1910-1914: Maximum stage recorded, 7.0 feet May 31, 1913 (discharge, 2,230

second-feet); minimum stage recorded, 2.0 feet December 10-11, 1910 (discharge,
50 second-feet). Open-season records only; flow may have been lower at times
during the winter months.

WinTER FLow.—Discharge relation affected by ice.

Diversions.—None of importance.

Accuracy.—Records good. .

CoopreraTioN.—Field data furnished by United States Forest Service.

The following discharge measurement was made by E. W. Kramer:
November 27, 1913: Gage height, 2.50 feet; discharge, 102 second-feet.

Daily discharge, in secondfee.t, of East Fork of Bitterroot River near Darby, Mont., for the
year ending Sept. 30, 1914.

Day. Mar. | Apr. | May. [June. | July. | Aug. Day. Mar. | Apr. | May. | June.| July. | Aug.
85| 174} 1,060 687] 265 94
85 186 1,120] 667] 265 94
85 186[ 1,080 647] 265 94
85| 205) 1,140 627) 265 94
85 224) 1,190 607| 265 85
85 243} 1,240 587 265 85
85| 262] 1,300; 567] 258 85
85| 2811 1,360{ 547 252 85
85| 300i 1,360 530 238 85
85  320{ 1,300, 513 238......
85 202 1,240 496 212......
8 278/ 1,080; 479} 186......
85| 265| 1,080 462| 174|......
85 256 910 446/ 162......
85| 247 910 379, 162......
85...... 1,000...... 162......

_ . Note.—Discharge determined from-a fairly well defined rating curve. Discharge estimated, owing to
lack of gage readings, as follows: Mar. 1-5, 85 second-feet; July 1-10, 322 second-feet; July 31, 162 second-
feet; Aug. 1-11, 130 second-feet; Aug. 25-31, 85 second-feet. Discharge, interpolated owing to lack of gage
readings, Mar. 7-11, 13-15, 17-19, and 21-30; A7pr. 14, 16, 17, 19-24, 27, 29, and 30; May 12-17, 19-22, 28, and

29, June 8, 10, 13, 14, 17-22 and 24-28; July 17, 22, and 26.

Monthly discharge of East Fork of Bitterroot River near Darby, Mont., for the period March
to August, 1914.

Discharge in second-feet. Run-off roca.
Month. (total in racy.
* | Maximum. | Minimum.| Mean, | 2cre-feet).
102 85 87.9 5,400 | C.
320 94 202 12,000 | C.
1,360 28| 860 52,900 | C.
1,540 379 744 44,300 | C.
............ 162 264 16,200 | C.
........................ 104 6,400 | C.
.................................. 137,000

v
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LOLO CREEK NEAR LOLO, MONT.

LocarioNn.—Insec. 34, T. 12 N., R. 21 W, at the highway bridge at Anderson’sranch,
7 miles upstream from town of Lolo and from the junction of this creek with the
Bitterroot.

DRAINAGE AREA.—249 square miles.

Recorps avarLaBLE.—April 25, 1911, to September 30, 1914, for station at present
site; October 18, 1910, to March 9, 1911, 1 mile below Anderson’s ranch; Mill Creek

. enters between the two sites.

Gaee.—Vertical staff fastened to bridge abutment.

DiscHARGE MEASUREMENTS.—Made by wading or from the bridge.

CHANNEL OR cONTROL.—Rock; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.3 feet at9.15a. m
May 25 (discharge, 1,600 second-feet); minimum stage recorded, 1.75 feet at 3.20
p- m. September 4 (discharge, 47 second-feet).

1910-1914: Maximum stage recorded, 5.2 feet May 28, 1913 (discharge, 2,500
second-feet); minimum stage recorded, 1.64 feet March 20, 1912 (discharge, 36
second-feet). Open-season records only, flow may have been lower a.t times
during the winter months.

Winrer FLow.—Discharge relation affected by ice.

Diverstons.—Water taken out above station for irrigation on small ranches; below
station water is diverted for irrigation on the land adjoining this creek and Bitter-
root River.

Accuracy.—Records good.

CooreratioN.—Field data furnished by United States Forest Service.

The following discharge measurement was made by E. W. Kramer:
February 21, 1914: Gage height, 1.85 feet; discharge 51 second-feet.

Daily discharge, in second-feet, of Lolo Creek near Lolo, Mont., for ihe year ending Sept.

30, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept..
72 76 78 129 768 | 1,000 362 122 54
70 77 79 135 798 970 371 117 52
68 79 96 141 820 956 380 112 50
66 81 113 147 842 943 388 106 47
68 83 130 153 864 915 364 99 51
71 85 134 158 886 886 340 99 55
74 83 137 164 908 857 315 99 59
77 81 142 182 930 829 310 97 63
80 79 148 200 952 800 305 95 67
82 82 161 218 974 772 300 93 72
85 85 174 289 997 715 294 91 74
& 85 186 360 | 1,050 721 287 76
83 85 182 431 | 1,100 727 280 87 78
82 85 178 502 { 1,150 733 273 85 79
81 91 174 570 | 1,220 739 260 83 81
80 93 170 638 | 1,280 727 247 81 83
79 95 166 669 | 1,350 715 235 79 84

97 163 700 | 1,380 700 226 77 85
77 160 736 | 1,410 685 218 75 87
76 97 156 762 | 1,440 670 204 73 89
75 92 152 793 | 1,470 654 190 71 91
74 87 148 825 | 1,500 638 176 69 95
73 82 145 857 1 1,530 602 172 68 99
72 77 142 836 | 1,560 566 168 67 101
72 72 138 815 | 1,600 530 164 66 104
72 69 134 1,420 495 156 63 106
72 66 130 7721 1,250 | 460 148 60 106
72 68 122 761 | 1,190 424 139 60 106
73 70 113 750 | 1,130 388 130 60 106
74 73 118 739 | 1,060 375 127 58 106
76 |oaaenens 123 [o....... 1,030 .c.enn.n 124 56 [ceeane..

NorE.—Discharge determined from a fairly well-defined rating curve. Gage read an average of 8 times
@ month, and dm%mrge interpolated for intervening periods.
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Monthly discharge of Lolo Creek near Lolo, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet. Run-off

Month. (total in
Maximum. | Minimum. | Mean. | 2cre-feet).

Accu-
racy.

OCtObOr. v ettt 4,640 | C.
November 4,910 | C.
})eoember 2,%8 ]I))
anuary . . , .
ol 1o | b
arch.... 3 .

30,200 | C.

71,300 | C.

42,000 | C.

15,200 | C.

5,070 | C.

4,770 | C.

Nore.—Mean discharge for December, January, and February estimated because of ice. Accuracy
reduced slightly on account of infrequent gage readings.

ST. REGIS RIVER NEAR ST. REGIS, MONT.

Location.—In the NE. } sec. 28, T. 18 N., R. 28 W., at the St. Regis ranger station,
approximately 3 miles from the town of St. Regis and the junction with Clark
Fork.

DRAINAGE AREA.—278 square miles.

REeCORDS AVAILABLE.—September 17, 1910, to September 30, 1914.

Gaae.— Vertical staff on left bank 100 feet below a suspension bridge at ranger station.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND coNTROL.— Small rock; shallow and probably permanent.

. EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet at 8 a. m.
and 6 p. m. April 23 and 24 (discharge, 2,970 second-feet); minimum stage re-
corded, 1.8 feet at 8 a. m. and 6 p. m. October 2-5 and November 1 (discharge,
90 second-feet).

1910-1914: Maximum stage recorded, 7.7 feet May 28, 1913 (discharge, 6,220~
second-feet); minimum stage recorded, 1.8 feet, September 15-19, 27-30, October
2-5, November 1, 1913 (discharge, 90 second-feet).
Open-season records only; flow may have been lower at times during the winter
months.

WinTER FLOW.— Discharge relation affected by ice.

Diversions.—None.

Accoracy.—Results good.

CooreraTioN.—Gage-height records furnished by United States Forest Service.

The following discharge measurements was made by W. A. Lamb: September 20
1914: Gage height, 2.00 feet; discharge, 137 second-feet.
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Daily discharge, in second-feet, of St. Regis River near St. Regis, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Mar. Apr. | May. | June. | July. | Aug. | Sept.

1057 90 ........ 580 1 1,790 970 330 150 150

90 105 |........ 610 | 2,120 ( 1,040 150 150

90 “120 ........ 640 | 2,710 [ 1,120 330 150 150

2 150 {........ 670 | 2,350 970 310 150 150

920 185 |........ 830 [ 2,120 865 310 150 150
1056 185 |oeeno... 830 | 1,790 830 310 150 150
105 185 2381 1,300 | 1,690 765 262 150 150
105 185 272 |1 1,590 | 1,690 732 255 150 150
105 185 310 ] 1,680 | 1,790 765 255 135 150
135 185 375 | 1,500 | 2,350 798 248 126 150
185 168 375§ 1,690 | 2,350 732 238 120 150
172 150 375 | 1,790 | 2,350 700 238 120 150
159 168 398 | 1,790 | 2,230 765 238 120 150
146 135 470 | 1,900 | 2,350 700 238 135 150
133 120 640 | 2,350 | 2,350 610 238 150 150
120 120 765 | 2,350 | 2,470 552 238 150 150
120 120 | 1,010 | 2,120 | 2,350 470 220 150 150
105 185 1,120} 1,900 | 2,120 420 220 150 150
105 185 | 1,040 | 2,010 | 2,010 420 220 150 150
120 185 970 | 2,120 | 1,900 420 202 150 150
105 175 798 | 2,120 { 1,790 375 202 150 150
135 160 765 | 2,350 | 1,790 420 202 150 330
150 150 830 | 2,840 | 1,690 445 185 150 330
168 160 765 | 2,840 | 1,690 420 185 150 330
150 175 765 | 2,590 | 1,490 375 168 150 330
135 185 670 | 2,350 | 1,490 375 168 150 330
120 185 610 | 2,120 | 1,300 375 150 150 330
135 185 552 | 1,900 | 1,300 375 150 150 330
105 185 498 | 1, 1,210 375 150 150 330
105 185 525 | 1,490 1,120 330 150 150 330
126 |cenee... 580 |........ 1,040 |........ 150 150 |..oenenn

NortE.—Discharge determined from a fairly well-defined rating curve. Discharge interpolated for lack of
gage readings Oct. 12-15, Nov. 7-9, 19, 21, 22, 24, 25, 27, 28. Discharge estimated, 185 second-feet Nov. 30,

for lack of gage reading .

Monthly discharge of Si. Regis River near St. Regis, Mont., for the year ending Sept. 30,
1914.

Discharge in second-feet. Run-off,
s Accu-
Month. Depth in
Per h in | racy.
s incheson | Totalin
Maximum. | Minimum. | Mean. sg]qlﬂ'e drainage | acre-feet.
- area.
185 90 123 0. 442 0.51 7,560 | B.
185 90 162 . 583 .65 9,640 | B.
1,102 238 629 2.26 2.10 31,200 { B.
2,840 580 1,750 6.29 7.02 104,000 | B.
2,70 1,040 1,900 6.83 7.87 117,000 { B.
1,120 330 617 2.22 2.48 36,700 { B._
330 150 229 .824 .95 14,100 | B.
150 120 145 . 522 .60 8,920 | B.
330 150 204 .734 .82 12,100 | C.
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NORTH FORK OF FLATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

Location.—In sec. 7, T. 31 N., R. 19 W., at Potter’s ranch, three-fourths mile above
junction with Middle Fork of Flathead River, and about 10 miles northeast of
Columbia Falls.

DRAINAGE AREA.—1,620 square miles.

RECORDS AVAILABLE.—September 22, 1910, to September 30, 1914.

Gaae.—Vertical staff on right bank near ranch buildings.

DISCHARGE MEASUREMENTS.—Made from cable about three-fourths mile above gage.

CHANNEL AND CONTROL.—Rocky; clean and practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet at 7 a. m.
and 6 p. m, June 4 (discharge 13,300 second-feet); minimum stage recorded, 0.7
foot at 7 a. m. and 6 p. m. February 5-6 (discharge 350 second-feet).

1910-1914: Maximum stage recorded, 8.7 feet June 2, 1913 (discharge, 23,800
second-feet); minimum stage recorded, 0.7 foot November 10, 1911, and Feb-
ruary 5-6, 1914 (discharge, 350 second-feet).

WinTER FLOW.—Channel open at the control during winter; discharge relation affected
by anchor ice for short periods.

Accuracy.—Results excellent, except for short periods during winter.

No discharge measurements made during the year.

Daily discharge, in second-feet, of North Fork of Flathead River mear Columbia Falls,
Mont., for the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
640 790 | 4,620 | 8,540 | 4,840 | 1,670 | 1,240
640 | 790 | 6,220 (11,100 | 4,620 | 1,670 | 1,240
640 | 790 | 8,540 (12,400 | 4,620 | 1,620 | 1,140
640 | 870 | 9,220 (13,300 | 4,620 | 1,620 | 1,140
570 | 1,100 | 7,900 {11,900 | 4,840 | 1,560 | 1,140
570 | 1,450 | 6,700 {10,300 | 4,840 | 1,560 | 1,140
570 | 1,560 | 5,740 | 8,540 | 4,620 | 1,560 | 1,140
570 | 1,620 | 5,740 | 7,300 | 4,400 | 1,560 | 1,140
570 | 1,670 | 6,700 | 6,460 | 4,040 [ 1,450 | 1,140
570 | 1,730 | 8,540 | 5,740 | 3,860 | 1,400 | 1,140
570 | 1,910 | 8,540 | 5,500 | 3,680 | 1,340 | 1,140
570 | 2,330 | 7,900 | 5,500 | 3,500 | 1,340 | 1,140
570 | 2,640 | 7,900 | 5,740 | 3,320 | 1,340 | 1,140
570 | 2,970 | 8,540 | 6,700 | 3,500 | 1,240 | 1,140
640 | 3,500 | 9, 7,000 | 3,320 | 1,240 | 1,140
640 | 3,860 |10,700 | 7,300 | 3,320 | 1,240 | 1,140
640 | 3,680 11,500 | 7,900 | 2,970 | 1,400 | 1,240
640 | 3,680 111,500 | 8,540 | 2,800 | 1,730 | 1,340
790 | 3,680 (10,700 | 8,540 | 2,640 | 1,850 | 1,500
790 | 4,840 ;10,300 | 7,900 | 2,480 | 1,670 | 1,790
710 | 4,840 | 9,900 | 7,000 | 2,480 | 1,620 [ 1,910
710 | 4,840 | 9,560 | 6,220 | 2,330 | 1,560 | 1,910
710 | 4,840 | 9,900 | 5,500 | 2,180 | 1,560 | 1,790
710 | 5,280 (10,700 | 5,060 | 2,040 | 1,560 | 1,670
570 | 5,280 12,400 | 5,280 | 2,040 | 1,560 | 1,670
510 { 4,840 111,100 | 5,740 | 1,910 | 1,450 | 1,670
605 | 4,620 | 9,560 | 5,280 | 1,910 | 1,340 | 1,670
750 | 4,620 | 8,540 | 5, 1,790 | 1,240 | 1,670
790 | 4,400 | 7,600 | 5,060 | 1,790 | 1,240 | 1,560
790 | 4,220 | 7,000 | 4,840 | 1,790 | 1,240 | 1,560
790 §....... 7,300 [.-..... 1,730 | 1,240 {.......

Nore.—Discharge determined from a well-defined rating curve. Dischar; lati
February probably slightly affected by ice. ing chargo rolation for January and
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Monithly discharge of North Fork of Flathead River mear Columbia Falls, Mont., for
the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off | 4 oop.
Month. . (total in racy.
Maximum. | Minimum.| Mean, | 2cve-feet).
1,670 960 1,210 74,400 | A.
1,240 960 1,100 65,500 | A.
960 570 809 49,700 | B.
1,340 570 901 | . 55,400 | C.
790 350 623 34,600 | B.
790 510 647 39,800 | B.
5,280 790 3,110 185,000 | A.
12, 400 4,620 8,730 537,000 | A,
13,300 4,810 7,380 439,000 | A.
4,840 1,730 3,190 196,000 | A.
1,850 1,240 1,470 90,400 | A.
1,910 1,140 1,380 82,100 } A.
13,300 350 | 2,550 | 1,850,000

FLATHEAD LAKE AT POLSON, MONT.

LocaTioN.—At the steamboat dock at Polson, at the southern extremity of the lake.
RECORDS AVAILABLE.—August 23, 1908, to September 30, 1914.
GaeeE.—Vertical staff attached to a pile at the extreme end of the pier; datum 2,800

feet above sea level.

EXTREMES OF STAGE.—Maximum stage recorded during year, 86.8 feet at 12 m. June
5 and 6; minimum stage recorded, 79.2 feet at 12 m. February 22 to March 17.

1908-1914: Maximum stage recorded, 92.5 feet June 1* and 12, 1913; minimum

stage recorded, 78.5 feet February 16-22, 1913.

Daily gage height of Flathead Lake at Polson, Mont., for the year ending Sept. 30, 1914.
[J. M. Mettler, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
80.0| 798| 8.0 79.4 79.2 | 79.4| 82.7( 8.5 84.6| 81.4 80.2
80.0| 7.9 80 79.4 79.2 | 79.4( 82.8| 8.5| 8.5 8.3 80.1
79.9 | 79.9) 80 79.4 79.2| 79.4| 83.0| 86.6 | 84,4 | 81.2 80.1
79.9 | 79.9| 80.0} 79.4 79.2| 79.4| 83.2| 8.7 | 843 | 8L2 80.1
79.9 79.9| 79.9| 79.4 79.2| 79.5| 83.5| 86.8| 84.2| 8.1 80.0
79.8) 79.9| 79.9) 79.4 79.2 ] 79.5] 83.7| 8.8| 841} 810 80.0
79.8| 79.9 79.9( 79.4 79.2| 79.5| 83.7| 86.7| 84.0| 80.9 80.0
79.8 1 79.91 79.9( 79.4 79.21 79.6| 83.8| 86.7| 83.9| 80.8 79.9
79.7| 79.9) 79.9| 79.4 79.2 79.7| 83.8| 8.6 83.8]| 80.7 79.9
79.7 | 80.0| 79.9| 79.4 79.2| 79.7| 83.9| 86.6| 8.7 80.7 79.9
79.7 | 80 79.8 | 79.3 79.2| 79.8| 84.0| 86.5| 83.6| 80.7 79.8
79.6] 80 79.8 1 79.3 79.2) 79.9) 84.2 ] 86.4) 83.5| 80.7 79.8
79.6 | 80 79.7( 79.3 79.2| 80.0 | 84.3| 8.3 | 8.4 80.7 79.8
79.7 1 80 79.71 79.3 79.2| 80.1] 8.4 86.2( 8.3 80.7 79,8
79.7( 80 79.7| 79.3 79.2| 80.2 8.5 8.1 8.2 | 80.7 79.8
79.7| 80 79.7| 79.3 79.2 | 80.4| 84.7| 86.0| 83.1| 80.7 79.8
79.7| 80 79.71 79.4 79.2| 80.5] 8.0 8.9 8.0| 80.7 79.8
79.7| 80 79.71 79.4 79.3 | 80.7| 8.3| 8587 8.9} 80.6 79.8
79.7| 80 79.7| 79.4 79.3| 80.8| 85.6| 8.7| 82.8| 80.6 79.8
79.71 80 79.7| 79.4 79.3 | 8L0| 85.8| 85.45| 827 80.6 79.8
1 . 79.7| 80 79.7| 79.4 79.3| 8L.3| 8.0| 8.5 82.5| 80.6 79.8
220 i 79.7| 80 7.7 79.4 79.3| 8L.5| 8.0| 85.4| 82.4| 80.6 79.8
2 F 79.7) 80.0| 79.6 ] 79.4 79.3| 81.6| 8.0 8.3 82.3| 80.5 79.9
b 79.8| 80.1] 79.6] 79.4 79.3| 8..8| 8.1 8.2] 82.2| 80.5 79.9
b2 S 79.8] 80.1| 79.6 | 79.4 79.3 | 82.0| 8.2} 8.1]| 82.1] 80.5 79.9
79.8| 80.0 | 79.6 | 79.4 79.3 | 82.2| 8.4 | 8.0 82.0 80.4 79.9
79.9 | 80 79.6 | 7.4 79.3 | 82.4| 8.5| 8.0| 8.9 80.4 79.8
79.9| 8 79.5| 79.4 79.3 | 82.5| 8.5| 8.9 | 8L8| 80.3 79.8
79.9| 80 77.5 ] 79.4 . 79.3| 82.6| 86.6| 84.8| 8L.7| 80.3 79.9
79.8 80 79.5| 79.4 79.3] 82.7] 8.6| 84.7] 81.6| 80.2 79.9
79.8 | eenn.. 79.5| 79.4|. 79.4 [....... 86.5 )-ce.-.. 81.5| 80.2[.......
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FLATHEAD RIVER NEAR POLSON, MONT.

Locarion.—At Mishell’s ferry, 23 miles below Newell tunnel, 12 miles below Polson,
and 15 miles northwest of Ronan,

DRAINAGE AREA.—7,010 square miles. .

RecorDs avAmABLE.—July 23, 1907, to September 30, 1914.

Gace.—Chain on right bank 80 feet above ferry.

DISCHARGE MEASUREMENTS.—Made from car on ferry cable.

CHANNEL AND cONTROL.—Small boulders; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.4 feet at 10
a. m. May 26 (discharge, 41,000 second-feet); minimum stage recorded, 1.5 feet
at 10 a. m. January 28 (discharge, 2,400 second-feet).

1907-1914: Maximum stage recorded, 16.4 feet June 12, 1913 (discharge, 75,400
second-feet), minimum stage recorded, 1.2 feet December 29 and 30, 1912 (dis-
eharge, 2,150 second-feet).

Winter rLow.—Discharge relation not seriously affected by ice.

DiversioNs—Some small diversions from tributaries above Flathead Lake.

Accuracy.—Rating curve well defined.

The following discharge measurement was made by W. A, Lamb:
May 16, 1914.
Gage height, 8.47 feet; discharge, 24,700 second-feet.

Daily discharge, in second-feet, of Flathead River near Polson, Mont., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

| R, 4,330 4,330 4,500 3,120 3,010, 3,010{ 3,230 14,800 35,200 22,000 9,620; 4,670
2eeaeanns 4,170| 4,170, 4,330, 3,230/ 3,010 2,900 3,230} 14,800| 36,500 21,000 9,310 4,850
[ J . 4,0200 4,020 4,500{ 3,230 3,010{ 2,900 3,230{ 14,400( 33,400 21,0 8,110( 4,500
4oL 4,020 4,170, 4,330| 3,230 3,010| 2,900 3,230| 16,600 35,200 20,500, 9,000 4,500
Beeenaanns 3,880 3,880 4,170/ 3,230 3,010 3,010, 3,230| 17,500| 34,600/ 20,000 4,170
Beenemeannnnn 3,880| 4,020, 4,170 3,230/ 3,010 3,010 3,470| 18,000 35,200 4,330
Teeeeanns 3,880/ 4,170/ 3, 3,120 3,010, 3,010, 3, 19,500/ 36,500 4,500
- . 3 4,0200 4,0200 3,120 3,010 3,010| 3,880| 19,500, 34,600 4,170
Qe 3,740 4,170 3,880 3,120 3,010, 2, 3,880| 19,000|-35, 200 4,020
100 eeecannnn 3,740 4,330 3, 3,230, 3,010{ 2,900| 3,880 20,500] 32,800 3,740
Wi, 3,470| 4,330 3,740| 3,230 3,010/ 2,900 4,170| 21,000/ 33,400) 3,740
120 e, 3,350] 4,170, 3,740 3,230 3,010, 2,900 4,330 21,500, 32,200 880
13 eeaann 3,230 4, 3,740 3,230 3,010, 2,790 4,670| 22,000 31,000 3,740
Mool 3,230, 4,330/ 3,600 3,230 3,010, 2,790 4,850/ 23,100| 29,800 880
10eeaennannen 3,470, 4,170, 3,600 2,900 3,010, 2,690 4,850 24,700 29,300 880
160 ceeennns 3,600 4,170 3,600, 3,350 3,010| 2,690, 5,430 24,700| 29,300 740
170 eieenns 600 4, 3,600 3,230 3,010, 2,900 25,300| 28, 700 880
18 e 3,600 4,170 3,600, 3,120| 3,010 2,790| 7,540 27,500/ 28,700 880
190 3,740( 4,170 3,600 3,230 3,010, 2,790\ 7,540| 27,500| 28100 740
20 i eeenan. 3,7400 4,170 3,600 3,350 3,010/ 2,790, 7,540/ 29,800{ 28,700 740
P D, 3,740 4,330| 3,350, 3,230 3,010 3,010, 9,000| 34,000| 27,500 , 880
22 .. ,6000 4,500 3,470 3,120| 3,010 2,790 10,200| 37,100| 27,500 , 880
.............. 2 4,170, 3,350, 3,120 3,010, 2,790 19,900 37,800 26,400 , 880

4 3,740, 4,500, 3,350 3,350 3,010, 2,790 11,300f 39,000| 25,800 > 880
25t 3,880 4, 3,350 3,230 3,010 2,790, 11,300 40,300, 25,800 020
26..eaenannns 3,880 4,330| 3,2300 3,010 3,010 2,790; 12,400 41,000] 25,300 , 020
Dy A 4,500 4,500| 3,230 2,900, 2,790, 2,790 13,600| 36,500 24,200, 170
P S 4,020| 4,330, 3,230, 2,400| 3,010, 3,010| 14,000/ 33,400{ 23,600 170
29 .. 4,020, 4,330 3,230| 2,490|-...... 3,010] 14,400| 33,400| 23, 100) 020
30 i 4,170 ,230] 2,790|....... 3,010, 14,000} 36, 500| 23, 600 880
Bleviiaiaannnn. 4,170....... 3,230 3,120]....... 3,120 ...... ,500].......| 9,930 4,020[.......

NotE.—Discharge determined from a well-defined rating curve. Discharge relation apparently affected
by ice, discharge interpolated, Feb. 2~4, 6-7, and Mar. 25-29.
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Monthly discharge of Flathead River near Polson, Mont., for the year ending Sept. 30,
1914,

[Drainage area, 7,010 square miles.]

Discharge in second-feet. Run-off.
Accu-
Month, Depth in
Per h s | racy.
; ind inches on | Total in
Maximum. | Minimum. | Mean. s;lull.}ia;e drainage | acre-feet.
area.

4,330 3,230 3,800 0. 542 0.62 234,000 | B.

4,500 3,880 4,240 . 605 .68 252,000 | B.
4,500 3,230 3,690 .526 .61 227,000 | B.
3,350 2,400 3,120 .445 .51 192,000 | B.
3,010 2,790 3, 428 .45 167,000 | B.
3,120 2,690 2,890 .412 .48 178,000 | B.
14, 400 3,230 7,100 1.01 1.13 422,000 | A.

1,000 14, 400 26, 700 3.81 4:39 | 1,640,000 [ A.
36, 500 23,100 30, 000 4.28 4.78 | 1,790,000 | A.
22,000 9,930 15,400 2.20 2.54 947,000 | A,
9,620 4,020 6,670 .951 1.10 410,000 | A.

4,850 3,740 4,040 .576 .64 240,000 | A.
41,000 2,400 9,250 1.32 17.93 | 8,700,000

MIDDLE FORK OF FLATHEAD RIVER AT BELTON, MONT.

LocatroNn.—South line of sec. 25, T. 32 N.. R. 18 W., at Hotel Belton, one-half mile
below the highway bridge at Belton; about 2 miles above junction of Lake
McDonald outlet.

DRAINAGE AREA.—900 square miles.

RECORDS AVAILABLE.—October 15, 1910, to September 30, 1914.

Gaae.—Bloping gage on the left bank directly back of Hotel Belton.

DiscHARGE MEASUREMENTs.—Made from a cable 200 feet below the gage.

CHANNEL AND CONTROL.—Practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.2 feet at 4.30
p. m. May 17 (discharge, 11,500 second-feet); minimum stage recorded, 1.85 feet
at 11.35 a. m. December 21 (discharge, 432 second-feet). )

1910-1914: Maximum stage recorded, 13.9 feet May 27, 1913 (discharge, 26,900
second-feet); minimum stage recorded, 1.3 feet March 29-30, 1912 (discharge,
182 second-feet).

WINTER FLOW.—Steam freezes over at gage for short periods during winter months,

but-is open at control section below gage.

Accuracy.—Results excellent; winter records probably reliable except for short

periods during extremely cold weather.

The following discharge measurement was made by W. A, Lamb:
December 13, 1913: Gage height, 2.56 feet; discharge, 639 second-feet.

43855°—wse 392—16——5
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Daily discharge, in second-feet, of Middle Fork of Flathead River at Belton, Mont., for
the year ending Sept. 30, 1914.

Day. Nov. | Dec. | Jan, | Feb, | Mar. | Apr. | May. | June. | Sept.
1. 710 400 830 | 6,190 | 7,250
2. 830 | 6,820 | 9,540
3. 830 | 7,470 | 10,000
4 830 | 7,250 | 8,600
5. 1,400 | 6,400 | 7,250 |.
6. 1,870 | 5,190 | 5,980
7. 1,870 | 4,630 | 4,880
8. 1,870 | 5,000 | 3,770
1,870 | 7,470 |.
1,870 | 8,140 |
2,410 | 7,690
2, 6,610
2,770 | 6,190
3,170 | 17,470
3,610 | 7,910 |
3,930 | 9,300
4,450 | 11,500
4,450 | 10,300 |-
4,810 | 9,500 |.-nnnn.- 1,160
5,980 | 8,700 |-..-o... 1,240
6,190 | 7,910 |...-.... 1,020
6,190 | 7478|0111 0 535
6,190 | 7,250 |-...oo.. 535
5,980 | 6,610
6,190 | 8,600
5,190 | 7,600
4,810 | 5,980 |
4,450 | 6,190 |-
5,190 | 5,580 |.
5,780 | 5,580 |.
........ 7,690

N

NotEe.—Discharge determined from a well-defined rating curve. Discharge interpolated, owing to lack
of gage readings, May 19 and 20, and June 7. Discharge relation affected by ice Jan. 6 to TFeb. 17; discharge
estimated as follows: Jan, 6—31 420 second-feet; Feb. 1-17, 400 second-feet.

Monthly discharge of Middle Fork of Flathead River at Belton, Mont., for the yeor ending
Sept. 80, 1914.

Discharge in second-feet.
Run-off Accu
Month, (total in racv'
Maximum. | Minimum. | Mean, | 3cTe-feet).
NOVEMDET 12-31 . cenmenmenmemenneieeaieaneannens 1,100 650 891 33,600 | A.
DeCember .« oo eeeeeei e 710 342 493 30,700 | B.
2L o e P 424 26,100 | C.
February......oooovvmiiveiniiiiiiiiienienineec]eieeninnceedoeenii 403 22,400 | C.
March ..o it 960 380 668 41,100 | A.
April.. ..ot 6,190 830 3,620 215,000 | A.
2 11, 500 4,630 7,300 449,000 | A.
June 1-8.. ... ...l 10,000 3,770 7,160 114,000 | A.
September 14-30.......omiiiniiiiici e 1,240 485 628 21,200 | A.

LAKE McDONALD OUTLET AT LAKE McDONALD, MONT.

Location.—In the NW. § sec. 23, T. 32 N., R..19 W., at lower end of Lake McDonald,
in Glacier National Park.

DRAINAGE AREA.—174 square miles.

REcorDs AVAILABLE.—August 10, 1912, to September 30, 1914 (fragmentary).

Gage.—Staff at new highway bridge, installed June 8, 1913. Prior to that date gage
was located at a bridge about 100 feet upstream which was torn down in spring of
1913. New gage at same datum as old, but does not read the same because of the
difference in channel conditions.
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DiscaarcE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Gravel and cobblestones; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at 5.30
p- m. June 4 (discharge, 2,100 second-feet); minimum stage recorded, 0.9 foot at

- 2.30 p. m. September 18 (discharge, 230 second-feet).
1912-1914: Maximum stage recorded, 6.25 feet April 28, 1913 (discharge, 3,650

second-feet); minimum stage recorded, 0.97 foot October 9-13, 1912 (discharge,
181 second-feet). Open-season records only; flow may have been lower at times
during the winter months.

WinteR FLow.—Discharge relation probably affected by ice; no records.

Accuracy.—Results good.

CoorerATION.—Gage-height records furnished by officials of Glacier National Park.
Data insufficient for estimates of monthly discharge.

Discharge measurements of Lake McDonald outlet at Lake McDonald, Mont., during the
year ending Sept. 30, 1914.

[Made by W. A, Lamb.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. See.-ft. Feet. Sec.-ft.
May 19, covvniimiiiiiineaanas 3.70 1,880 || July 25, 0 ceeeniiiennininann.n 1.46 467
June 18.. .....oiiiiiiiia.. 3.43 1,440 || Sept. 12. . L oooeenei ., 0.80 167

Daily discharge, in second-feet, of Lake McDonald outlet at Lake McDonald, Mont , for
the year ending Sept. 30, 1914.

May 8............ 1,000 | May 20............ 1, 870
............ 1, 000 21............ 1,870
0. e. 1,120 22 . 1,940
i 1,180 28, .. 2,100
12, 1,120 2 1,940
130 s 1,180 26 . 1,800
4. 1,240 ST 1,700
15, ..., 1, 380 28 1, 590
160 .. 1,520 29, .. 1,590
Voo, 1, 660 30.. . ... 1,520
8o 1, 800 31........... 1, 660

Nore.—Discharge determined from a poorly defined rating curve.
SOUTH FORK OF FLATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

LocaTioN.—In the NW. 1 SW. % sec. 4, T. 30 N, R. 19 W, at highway bridge half a
mile above junction with Flathead River and about 7 miles east of Columbia
Falls.

DRAINAGE AREA.—1,640 square miles.

RECORDS AVAILABLE.—September 20, 1910, to September 30, 1914 (no gage-height
record for 1910).

Gage.—Chain on right span of bridge.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel gravel and small rock; control probably perma-
nent,
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.6 feet at 6
p. m. May 17 (discharge, 22,200 second-feet); minimum stage recorded, 3.05
feet at 10 a. m. October 1 (discharge, 520 second-feet).

1910-1914: Maximum stage recorded, 14.8 feet June 3, 1913 (discharge, 39,000
second-feet); minimum stage recorded, 3.05 feet October 1, 1913 (discharge,
520 second-feet.)

Winter FLow.—Discharge relatlon affected by ice.

Diversions.—None.

Accuracy.—Probably affected by logs lodgmg on banks and control and by back-
water from Flathead River; rating curve fairly well defined.

CoOPERATION.—(Gage-height record and some discharge measurements furnished by
United States Forest Service.

The following discharge measurement was made by W. A. Lamb:
December 12, 1913: Gage height, 1.60 feet; discharge, 756 second-feet.

Daily discharge, in second-feet, of South Fork of Flathead River near Columbia Falls,
Mont., for the year ending Sept. 80, 1914.

Oct. leoeooon.... 520 | Apr. 80........... 5,200 | June 17........... 10, 200
6o 785 | May 8...oooe.... 11, 600 30 ieinanns 5,030
16 e, 1,110 Wi, 10,900 | July 11........... 3,380
17l 1,360 7. 22.200 | Aug. 17........... 940
Apr. 5ol 5,290 28 s 12,300 | Sept.15........... 645
26 ... 6,410 | June 6........... 13,7000 20........... 4,290

Note.—Discharge determined from a fairly well-defined rating curve.
LITTLE BITTERROOT RIVER NEAR MARION, MONT.

Locatron.—In T. 27 N., R. 24 W., at log bridge just below outlet of Little Bitter-
root Lake, near Marion.

DraiNnacE arEA.—Not measured.

RECORDS AVAILABLE.—January 1, 1910, to September 30, 1914.

Gace.—Vertical staff fastened to post near middle of stream.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.45 feet at 7
p. m. May 10, 12, and 14 (discharge, 11.9 second-feet); minimum stage recorded,
0.55 foot at 4 p. m. July 31, August 1, 3, 5, 7, 13-31 (discharge, 0.6 second-foot).

1910-1914: Maximum stage recorded, 2.9 feet May 24, 1910 (discharge, 43
second-feet); minimum stage recorded, 0.55 foot August 1, 3, 5, 7, 9, 1913, and
July 31, August 1, 3, 5, 7, 13-31, 1914 (discharge, 0.6 second-foot).

WintER FLow.—Discharge relation not seriously affected by ice.

Drversion.—None.

RecuraTioN.—Flow regulated to some extent by temporary dams at outlet ef Little
Bitterroot Lake.

Accuracy.—Results fair.

Discharge measurements of Little Biiterroot River near Marion, qut., during the year
ending Sept. 30, 1914.

[Made by W. A. Lamb.]

Gage Dis- - Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
OCt. 2. eeeeneemeneaennananss 0.72 1.9 June17...eeeiiiiiienn. 1.15 7.9
May 17.ccnimiiinoiiiiiannns 1.40 10.4 || July 27.cceeeiii i eaa .68 L5
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Daily discharge, in second-feet, of Little Bitterroot River near Marion, Mont., for the
year ending Sept. 30, 1914.

Day. Oct. July. | Aug. | Sept.
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Note.—Daily discharage determined from two fairly well-defined rating curves applicable as follows:
Oct. 1 to Dec. 31, and Apr. 6 to Sept. 30. Discharge estimated Apr. 1-5.
Gage read on alternate days and gxsc harge interpolated for intervening days.

Monthly discharge of Little Bitterroot River near Marion, Mont., for the year ending Sept.

30, 1914.
i T -foet.
Discharge in second-fee Run-off Moot
Month (total in racy.
Maximum, | Minimum, { Mean. acre-feet).
October. . i 2.6 1.5 1.90 117 { C.
November 1.5 1.5 1.50 89|
December. .. 1.5 .8 1.18 73
April. .. 10.3 5.0 6.94 413 | C.
May. 11.9 7.3 10.5 646 | B.
June. . 10.3 5.2 7.43 442 | B.
July.... 8.0 .6 4.54 279 | C.
August. ... .8 .6 .62 38
September 1.2 .8 .8 51

LITTLE BITTERROOT RIVER NEAR HUBBART, MONT.

LocarioN.—Above the canyon leading to the second fall of the Little Bitterroot, 1}
miles west of the ranch buildings of the Hubbart Cattle Co., near Hubbart post
office and 15 miles south of Marion.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 22, 1909, to September 30, 1914.

Gage.—Vertical staff. From April 22 to October 17, 1909, the gage was located in box
canyon below the falls, about 1 mile downstream. The relation between gages at
the two locations was not determined.
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DiSCHARGE MEASUREMENTS.—Made by wading.

CuanNeL.—Shifting.

EXTREMES OF DISCHARGE.~—Maximum stage recorded during year, 2.05 feet at 7 p. m.
April 8 (discharge, 61 second-feet); minimum stage recorded, 1.0 foot at 7.30
p. m. August 15, September 1 and 5 (discharge, 2 second-feet).

1909-1914: Maximum stage recorded, 4.00 feet March 22, 1910 (discharge, 206
second-feet); minimum stage recorded, 1.0 foot August 15, September 1 and 5,
1914 (discharge, 2 second-feet). Open-season records only.

Diversions.—None.
RecuraTioN.—Flow affected slightly by storage in Little Bitterroot Lake, 15 miles
above.
. WinTER FLow.—Discharge relation affected by ice.
Accuracy.—Results fair,

Discharge measurements of Little Bitterroot River near Hubbart, Mont., during the year
ending Sept. 30, 1914,

[Made by W. A. Lamb.]

Gage Dis- ] Dis- Gage Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. Sec.éft. Feet. | Secft. Feet. | Sec.-ft.
Oct. 21.eu..-... 1.22 .6 || May 18......... 2.45 75 {| July 27......... 1.2 9.1
Mar. 19......... 1.19 13 June17........ 1.43 25

Daily discharge, in second-feet, of Liitle Bitterroot River near Hubbart, Mont., for the
year ending Sept. 30, 1914.

Day. Oct. | Nov. | Apr, | May. | June. | July. | Aug. | Sept.
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Nore.—Discharge determined as follows: Oct, 1 to Nov. 14, from a fairly well-defined rating curve;
Apr. 1 to Sept. 30, by indirect method for shiffing channels, gage read 4 to 12 times a month, and
goxscharég }ntterpolated for intervening periods. Discharge estimated, for lack of gage readings: May 1-17,

second-feet.
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Monthly discharge of Litile Bitterroot River near Hubbart, Mont., for the year ending
Sept. 30, 1914.

Discharge in second-feet. Run-off

Month. (total in [£5°0-
Maximum. | Minimum.| Mean, acre-feet).

OCUODET . . . oeeeeee e e, 12 6 10.5 646 | D
6 7.6 211 | D
23 47.0 2,800 | C
2 46.6 2,870 | D
18 22.9 360] C
8 12.6 75| C
2 44 21| C
2 2.6 155 |oen-nn

Note.—Accuracy reduced slightly on account of infrequent gage readings.
CROW CREEK NEAR RONAN, MONT.

LocatioN.—At old highway bridge about one-fourth mile above present bridge on
the stage road from St. Ignatius to Ronan, 4 miles south of Ronan, and above
mouth of Spring Creek.

DRrAINAGE AREA.—Not measured.

REcorDS AvAILABLE.—September 21, 1906, to September 30, 1914.

Gace.—Staff gage on center pier of highway bridge. Gage on left abutment, read
Sept. 21, 1906, to Sept. 7, 1913; datum unchanged.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Shifts at high stages; current sluggish.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6 feet at 7 p. m,
June 2 (discharge, 367 second-feet); minimum stage recorded, 0.4 foot at 7 a. m.
and 7 p. m. September 2-10, 27, and 28 (discharge, 33 second-feet).

1906-1914: Maximum stage recorded, 10.85 feet June 6, 1908 (discharge, 1,400
second-feet); minimum stage recorded, 0.8 foot September 27, 1910 (discharge,

14 second-feet).
Open-season records; flow may have been lower at times during the winter
season. .

‘Winter FLow.—Discharge relation affected by ice.
DiversioNs.—About 12,400 acre-feet diverted for irrigation above statlon
Accuracy.—Results fau'

Discharge measurements of Crow Creek near Ronan, Mont., during the year ending’f?ept.
30, 1914.

[Made by W. A. Lamb.]

Gage Dis- Gage
Date. height. | charg. Date. height. | charge.
1911. Feet. Sec.ft. 1912. Feet. Sec.-ft.
May15. . e 3.51 146 || July 28. . voiiieiiiiaiaeaa 1.80° 42
June 16.....cooieaniiil.L 4.11 174 || Sepb. 15..ceieeeennnaniiinni.s .60 6.9
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Daily discharge in second-feet of Crow Creek mear Ronan, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov., | Dec. | Jan. | Mar. | Apr, | May. | June. | July. | Aug. | Sept.
47 34 26| 21 22 19.5 57 312 64| 13.2 18.2
47 32 2| 22 22 19.5 66 367 59 | 13.2 3.3
47 32 22 23 22 18.2 69 301 59 10.8 3.3
2( . 32 241 25 22 17 79 270 64 9.5 3.3
42 32 24 22 22 21 82 250 72 9.5 3.3
42 32 241 195 22 28 79 230 64 9.5 3.3
37 32 24 22 22 26 74 184 64 9.5 3.3
34 32 20 22 2 28 69 175 64 9.5 3.3
32 32 24| 195, 22 26 74 143 571 10.8| - 3.3
28 42|~ 22 19.5 19.5 26 9 122 51 12.0 3.3
26 44 261 19.5| 19.51 25 91 129 51 12.0 5.0
24 42 24| 195| 19.5] 25 115 175 51 12.0 5.0
20 37 % 2 19.5] 22 143 211 64 12.0 5.0
20 37 24| 1957 195! 25 129 62 12.0 5.0
20 32 24 19.5 19.5 25 129 211 49 12.0 8.2
20 32 24| 19.5| 18.2| 25 136 184 41 14.5 8.2
20 32 22 19.5 19.5 28 250 143 37 12.0 9.5
20 32 22 18.2 19.5 31 250 12901, 33 8.2 8.2
20 28 24| 182| 195 35 250 143 28 9.5 7.0
20 28 4 18.2 19.5 39 167 175 38 7.0 7.0
20 28 241 18.2| 19.5| 47 175 193 28 5.0 7.0
20 28 22 18.2 19.5 51 220 103 31 5.0 7.0
20 28 22 18.2 19.5 55 250 69 30 5.0 7.0
57 28 2| 17 17.0 | 59 240 59 28 5.0 5.0

111 28 4 19.5 17.0 66 230 59 28 21 5.0
. S 125 28 24| 21 17.0 211 69 28| 39 4.2
94 28 24 19.5 17.0 62 184 64 31 30 3.3
54 28 20 21 15.8 55 167 59 43 28 3.3
42 28 20 17.0 53 167 69 54 28 5.0
40 28 20 19 14.5 51 211 74 66 39 9.5
37 leeeennn 20 18 14.5 |-eeunnnn 260 |........ 24| 3 |........

Norte.—Discharge obtained from two fs.irlg7 well defined rating curves, applicable Oct. 1 to Dec. 31 and

Jan. 1 to Sept. 30. Discharge estimated, ow:

Discharge interpolated, owing to lack of gage reading, July 29,
Monthly discharge of Crow Creek near Ronan, Mont., for the year ending Sept. 30, 1914.

ng to lack of gage readings, Dec. 28 to Jan. 3 and Jan. 29 to 31.

Discharge in second-feet.
Run-off Accu
Month. (totalin racy. -

Maximum, | Minimum. | Mean. acre-feet).
[0 10170Y T U, 125 20 39.6 2,430 | B.
I L Z:S 1 T R 4 28 319 1,900 | B.
DOCOMDET . - .o eeeecememeeeeeee e eeaannnnn 26 20 23.1 1,420 | B.
LD 6135 o AP 25 17 19.9 1,220 | C.
Y2103 D g 17.0 944 | D.
March. .o ieieiieiiaeaaaan 22 14.5 19.3 1,190 | B.
ADTil. i iiiiiiciiian 69 17 35.9 2,140 | B.
) RN 260 57 152 9,350 | B.
JUDO. ¢ oo ee e e 367 59 164 9,760 | B.
B 2 AP 72 24 46.9 2,880 | B.
AUBUSE .o eeniee et 39 5 14.9 916 | B.
September. . ....eevmiiiii e 18.2 3.3 5.74 342 | C.

The Fear. . cceenae e aeaeeeaancnaecnaanas 367 3.3 47.6 34, 500

Nore.—Discharge for February estimated. Diversions for irrigation were made above the station as
follows: May, 36590 acre-feet; June, 738 acre-feet; July, 1,860 acre-feet; August, 2,010 acre-feet; September,

1,300 acre-feet; October, 2,860 acre-feet.

CROW CREEK AT LOZEAU’S RANCH, NEAR RONAN, MONT.

Location.—In the E. } sec. 15, T. 20 N., R. 21 W., at Louis Lozeau’s ranch, about
1 mile below the mouth of Mud Creek, about 2} miles from the junction of Crow
Creek with Flathead River, and about 8 miles southwest of Ronan.

DRAINAGE AREA.—Not measured.

REcorDs AVAILABLE.—April 21, 1911, to September 30, 1914.

AY
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Gaae.—Vertical staff attached to cottonwood tree on right bank, 75 feet above bridge
at Lozeau’s ranch.

DiscHARGE MEASUREMENTS.—Made from bridge at high stages and by wading at
medium and low stages.

CHANNEL AND cONTROL.—Bed of stream is composed of gravel and cobblestones at
the control below the bridge and of gravel and sand at the gage; likely to change
at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.5 feetat 9.30a. m.
June 6 (discharge, 355 second-feet); minimum stage recorded, 1.3 feet at 8.30 a. m.
August 13, 15, 18, 20, 23, 25, 28, 30, September 3 and 5 (discharge, 35 second-fest),

1911-1914: Maximum stage recorded, 3.4 feet June 29, 1911 (discharge, 960
second-feet); minimum stage recdrded, 0.8 foot March 21, 1913 (discharge, 4
second-feet).

WinTER FLow.—Discharge relation probably affected by ice.

Drversions.—Water diverted from Mud and Crow creeks above the station.

Accuracy.—Results fair except during periods of high water.

Discharge measurements of Crow Creek at Lozeaw’s ranch, near Ronan, Mont., during
the year ending Sept. 80, 1914.

" (Made by W. A. Lamb.}

Gage Dis-
Date. . height. | charge.

Feet. Sec.ft.
108

1.82
2.01 211
1.61 63

Daily discharge, in second-feet, of Crow Creek at Lozeau’s ‘ranch, near Ronan, Mont., for
the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
55 63 55 164 53 80 164 127 65 65
55 65 55 149 53 80 196 127 59 53
55 65 55 99 43 65 213 101 43 35
55 65 55 84 53 84 296 125 53 43
55 65 55 65 43 72 304 99 43 35
55 65 55 80 59 99 355 122 51 43
55 65 55 80 53 99 318 120 51 43
55 65 55 65 59 80 239 78 41 43
55 65 55 99 68 99 210 95 51 53
55 72 55 53 53 80 149 7 41 43
55 8 55 65 65 99 170 95 53 53
55 78 55 63 65 99 189 93 43 53
55 72 55 48 59 84 170 93 35 43
55 65 55 59 80 110 235 113 43 53
55 65 55 48 72 122 239 91 35 43
55 65 55 59 99 179 243 110 43 48
55 65 55 59 99 179 243 110 48 48
55 65 55 48 80 149 203 7 35 39
55 65 55 59 80 164 239 7 43 48
55 65 55 48 59 127 203 57 35 39
55 65 55 59 65 149 235 70 43 48
56 65 55 53 72 149 235 68 43 51
60 60 55 43 65 127 193 55 35 41
60 60 55 53 90 179 110 61 43 51

115 60 55 43 65 149 110 49 35 41
95 60 55 53 90 164 176 59 80 51
95 55 55 53 95 149 176 59 53 99
95 55 55 43 80 122 130 53 35 80
78 55 55 53 99 136 158 68 43 99
72 55 55 43 68 104 115 55 35 80
65 |....... 55 83 feeoennn 149 [....... 68| . 43 [.......

Note.—Discharge determined as follows: Oct. 1 to Dec. 31, from a fairly well defined rating curve; Jan,
1 to June 3, and July 26 to Sept. 30, from a poorly defined rating curve based on discharge measurement
May 14 and the lower end of curve for 1913; June 4 to July 25, by indirect method for shifting channels.
Discharge estimated, owing to lack of gage readings, Feb. 5 to 24 at 40 second-feet.
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Monthly discharge of Crow Creek at Lozeau’s ranch, near Ronan, Mont., for the year
ending Sept. 30, 1914.

Discharge in second-feet. Run-off rocn-
Month. (total in raey.
Maximum.| Minimum, | Mean, | 8cre-feet). |
October. .. 115 55 62.7 3,860 | B.
November. ee 78 55 64.3 3,830 | B.
December. . JN 55 85 56 3,380 | C.
53 43 49.1 3,020 | C.
80 [ceeenennnnn. 44.6 2,480 | D.
164 43 65.9 4,050 | C.
99 43 69.5 4,140 | C.
179 65 120 7,380 | C.
355 110 207 12,300 | C.
127 49 85.2 5,240 | C.
80 35 45.1 2,770 | C.
99 35 52.1 3,100 | C.
355 [ceeeneannnnn 76.8 55, 600

NorE.—The following diversions were made above station at Lozeau’s ranch and below station on Crow
Creek near Ronan; August, 197 acre-feet; September, 490 acre-feet. Total diversions above the station as
flo};gwows: M?Y’t 4,710 acre-feet; June, 1,120 acre-feet; J ujy, 2,030 acre-feet; August, 2,230 acre-feet; September

,890 acre-feet. :

MISSION CREEK NEAR ST.IGNATIUS, MONT.

Locarion.—In the SW. } sec. 10, T. 18 N, R. 20 W, at the house of A. A. Booke,
about a mile downstream from St. Ignatius.

DrAINAGE AREA,—Not measured.

" RECORDS AVAILABLE.—September 21, 1906, to September 30, 1914.

Gace.—Original gage was destroyed July 5, 1907. A new gage whs installed July 24,
1907, a short distance downstream and with a datum 0.30 foot lower. On Janu-
ary 25, 1908, this gage was lowered 0.39 foot. On June 7, 1908, the gage was again
destroyed, and June 26, 1908, was reinstalled 20 feet downstream and at a dif-
ferent datum. A chain gage was installed January 29, 1912, about 200 feet up-
stream and at a different datum, On May 19, 1913, the chain gage was replaced
by a staff at the same datum.

DiSCHARGE MEASUREMENTS.—Made by wading or from a bridge 2 miles above gage.

CBANNEL AND CONTROL.—Shifts at high water; current swift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.5 feet at 11 a. m.
June 19 and at 5 p. m. June 20 (discharge, 358 second-feet); minimum discharge
estimated at 10 second-feet December 26-31,

1906-1914: Maximum discharge estimated at 2,000 second-feet June 7-25, 1908
(gage washed out); minimum stage recorded, 0.2 foot January 30 to February 4,
17-25, March 9-12, 1908; February 28, 1911 (discharge, 8 second-feet). See also
Gage.

WintEr FLOW.—Discharge relation little affected by ice.

Diverstons,.—Total diversions above the gage amount to about 25 second-feet.

Accuracy.—Results good.,

Discharge measurements of Mission Creek near St. Ignatius, Mont., during the year ending
Sept. 80, 1914.

[Made by W. A. Lamb.]

Ga; Dis-
Date. height. | charge.
Sec.-ft.
DT T b PP 1.70 16.9
MAY L. n e teneeaneereeeanesnnaasesaneaaseaameas e eaa e aeaeen e taneanaannaanas 2.26 66
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Daily discharge, in second-feet, of Mission Creek mear St. Ignatius, Mont., for the year

ending Sept. 30, 1914,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

) 38 29 22 i1 16 14 11 26 177 201 61 38
2 38 29 22 13 16 14 11 26| 226] 201 54 38
: J 38 29 21 15 16 14 11 26 239 226 48 38
4o 36 29 21 16 14 14 11 26 252 226 46 38
[ T, 34 29 20 16 14 14 1 28 226 226 43 38
Bl 31 29 20 16 14 14 12 29 210 213 38 38

[ T, 29 29 19 16 14 14 12 29 194 | 201 43 38
- S, 29 29 19 16 14 14 13 38 177 189 36 38
| I 29 29 19 16 14 14 13 44 177 177 29 38
10.......ol... 29 29 19 16 14 11 14 49 177 166 29 38
Wi 29 29 19 16 13 11 14 54 162 154 30 38
120 29 29 16 16 13 11 15 59 147 147 31 38
Bl 29 29 16 16 12 11 16 64 132 140 31 37
) S 29 29 16 16 12 11 16 68 154 132 32 37
B 29 28 16 16 11 11 16 79 178 132 33 36
160 e 29 27 16 16 11 11 16 90| 201 132 33 36
b . 29 26 16 16 11 11 16| 1201 252 125 34 35
18l 29 24 15 16 11 11 16 117 304 118 35 35
19, 29 22 14 16 11 11 16 132 358 111 35 34
20 i 29 22 14 16 11 11 16 177 358 111 36 34
[ PO 29 22 14 16 11 11 16 172| 256 111 37 34
22, eaeaann 29 22 14 16 11 11 16| 166 154 111 37 32
QW 29 22 14 16 11 11 18 166 154 921 , 38 29
24, ... 29 22 14 16 11 11 19: 201 154 84 38 26
b S 29 22 14 16 11 11 19 173 154 80 38 21
26 i 29 22 10 16 12 11 19 146 226 76 38 16
.1 29 22 10 16 13 11 19 119 226 76 38 18
. S, 29 22 10 16 14 11 19! 92 226 76 38 19
29, ..ol 29 22 10 16 |....... 11 19 92 226 73 38 27
30, . 29 22 10 b1 11 22 111 201 70 38 35
3 DO 2 1....... 10 16 ... )5 RN 132 f....... 68 38 |.......

Note.—Discharge determined from a well-defined rating curve. Discharge estimatesbased on an average
of 12 gage readings a month except May, June, and July, during which months an average of 18 readings
were taken. Discharge interpolated for days and periods intervening between gage readings, except
Dec. 26 to Jan. 3 for which it was estimated from climatic records.

Monthly discharge of Mission Creek mear St. Ignatius,

Mont., for the year ending Sept.

30, 1914.
stchargg in second-feet. Run-off .
Month. : (total m racy.
Maximum, | Minimum.| Mesn, | 3creeet).
38 29 30.3 1,860 | B.
29 22 25.8 1,540 | B.
22 10 15.8 972 | B.
16 11 15.7 965 | B.
16 1 12.7 705 | C.
u 11 1.9 732 | C.
22 11 15.4 916 | B.
201 26 91.4 5,620 | B.
358 132 209 2,400 | B.
226 68 137 8,420 | B.
61 29 37.8 2,320 | C.
38| 16 33.2 1,980 | B.
38| 10| 8.2 39,40

Nore.—Accuracy reduced slightly on account of infreﬁuent gage readings. Diversions above the sta-

tion as follows: June, 541 acre-feet; July, 1,710 acre-feet;

ugust, 1,070 acre-feet; September, 127 acre-feet.
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DRY CREEK NEAR ST. IGNATIUS, MONT.

LocaTion.—At Felsman’s ranch, about 13 miles below St. Marys Lake, above the
only tributary, and about 5 miles southeast of St. Ignatius.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 16, 1908, to September 30, 1914.

Gace.—Staff nailed to tree on left bank.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Coarse gravel and boulders; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.4 feet at 12 m,
May 24 (discharge, 202 second-feet); minimum stage recorded, zero on gage
April 1-11 (discharge, zero).

1908-1914: Maximum stage recorded, water over gage June 6 and 7, 1908 (dis-
charge estimated at 250 second-feet); minimum stage recorded, zero on gage,
November 30, 1908, May 15, 18-21, October 24, November 14, 11-15, 17, and
20-30, 1909; April 23, 1910; May 3-7, 1913; April 1-11, 1914 (discharge, zero).

Winter FLow.—No flow at gage during winter and early spring.
Diverstons.—One small ditch diverts above the station.
Accuracy.—Results fair.

No discharge measurements made during year.

Daily discharge, in second-feet, of Dry Creek near St. Ignatius, Mont., for the year ending
‘ Sept. 80, 1914. :

Day. Apr. | May. | June.| July. | Aug. | Sept. Day. Apr. | May. | June.| July. | Aug. | Sept.
4 39 48 | 14 7 3.0 31 57 39| 85 4
4 48 481 14 7 4.0 39| 150 391 7 4
7 57 39| 14 7 7.0 391 150 481 7 4
7 67| 48|14 7 20| 39| 125 391 7 4
7 78| 39|14 7 3.0 44 78 31| 7 4

10 78 48 | 14 7 4.0 39 89 3| 7 4
10 67 57114 7 3.0 39 78 251 7 4
1 67 57 | 14 7 4.0 67 78 251 7 4
10 39 48110 7 4.0 | 202 67 251 7 4
10 31 48 | 10 5.5 5.5 89 67 25| 7 4
14 31 39110 5.5 4.0 57 67 19| 7 3
14 25 57110 5.5 4.0 39 78 191 7 3
19 251 101 |10 5.5 10.0 39 67 191 7 3
25 31 78 110 4 5.5 31 57 140 7 3
31 31 481 85| 4 40| 31 57 4| 7 3

EOR | I ) R (R 39 [...... 141 7 |......

NoOTE.—Daily discharge determined from a well-defined rating curve. No flow Oct. 1 to Apr. 4. Dis-
;:harggA r.275 _g% Apr. 11 estimated at 0.1 second-foot. Discharge estimated, owing to lack of gage read-
ings, Sept. 3

Monthly discharge of Dry Creek near St. Ignatius, Mont., for the year ending Sept. 30,
1914.

Discharge in s -feet.

ischarge in second-feet Run-off oo
Month. - (total in mcy-
Maximum. | Minimum. | Mean, | 3cre-feet).

10 0 2.39 142,
202 4] 337 2,070 | C.
150 25|  66.0 31930 | B.
101 14| 30.6 2,430 | B.
14 7 9.48 583 | C.
7 3 4,93 203
202 0| 131 9,450

NoTE,—No flow Oct. 1 to Apr. 4.
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POST CREEK NEAR ST.IGNATIUS, MONT.

LocatioN.—At the highway bridge on section line between secs. 23 and 24, T.19 N,
R. 20 W., about 1 mile below North Fork of Post Creek, and about 5 miles north
of St. Ignatius.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 19, 1911, to September 30, 1914, at present site;
September 21, 1906, to May 9, 1911, at Fitzpatrick’s ranch, 3 miles above present
site; at Deschamp’s ranch, 1} miles above present site, April 20 to November
11, 1911. _

Gage.—Chain on the downstream side of the highway bridge.

DiSCHARGE MEASUREMENTS.—High-water measurements made from the bridge; low-
water measurements are made by wading.

CHANNEL AND coNTROL.—The bed of the stream is composed of gravel and small
bowlders, free from vegetation and slightly shifting; water swift at gage. One
channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.4 feet at 8 a. m.
June 4 (discharge, 431 second-feet); minimum stage recorded, 2.0 feet at 8 a. m.
and 5 p. m. September 3 (discharge, 20 second-feet).

1906-1914: Maximum stage recorded, 8.48 feet about June 10, 1908 (gage
washed out; discharge estimated at 2,200 second-feet); minimum stage recorded,
2.0 feet September 3, 1914 (discharge, 20 second-feet). (See Records Available.)

Winter FLow.—Discharge relation affected by ice to some extent.

Diversions.—Water is diverted by the Pablo feeder canal built by the Reclamation
Service.

Accuracy.—Results good.

Discharge measurements of Post Creek near St. Ignatius, Mont., during the year ending
Sept. 30, 1914.

[Made by W. A. Lamb.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet, Sec.ft. Feet. | Secft.
Dec.12. e 2.35 44 [ July 28. . coeeeiiiiaraiaina 3.08 119
) E:52 T S 2,39 46 | Sept. 15.cnnnniiiiaaaat 2.09 24
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Daily discharge, in second-feet, of Post Creck near St. Ignatius, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feh. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1 31 56 46 40 40 62 25 50 236 202 57 25
2 31 56 46 40 40 62 32 64 350 225 57 22
3 31 49 46 40 36 62 28 44 377 225 57 20
4 31 49 46 42 32 52 32 36 431 248 55 22
5.. 31 56 46 59 32 48 28 28 377 236 48 22
6 31 56 46 50 32 42 32 32 286 248 42 25
7 32 56 46 48 32 42 32 32 225 248 40 25
8 31 49 43 48 32 44 28 28 170 225 34 32
9 31 49 43 48 32 44 32 32 160 248 32 31
10. 31 52 43 44 32 44 28 44 134 225 40 22
31 56 43 40 32 44 48 64 125 225 28 25

31 56 43 40 32 44 40 55 125 248 28 25

31 52 43 40 32 44 28 48 170 225 28 22

31 49 43 40 36 44 32 52 202 225 25 25

39 48 43 40 40 44 28 69 225 214 22

16.. 49 46 46 40 40 44 32 100 236 180 22 25
17 49 46 43 40 40 44 32 142 273 160 24 25
18 49 46 43 40 40 40 28 134 311 160 25 22
19. 49 46 43 40 40 40 32 180 350 151 28 25
20. 49 46 43 40 40 40 28 170 311 151 28 22
21. 49 46 43 40 40 40 32 214 298 160 28 25
22 49 46 43 46 40 40 32 202 260 142 28 25
2 49 46 43 42 44 40 28 236 180 134 28 22
24.. 49 46 43 40 52 40 32 298 151 134 25 25
25.... 49 46 43 42 66 40 40 311 170 134 22 22
26.... 49 46 43 57 62 25 44 273 214 125 25 28
27.. 49 46 43 48 110 25 44 214 236 125 24 28
28.. 49 46 43 42 57 25 36 180 248 125 25 27
29.. 49 46 43 40 f....... 25 44 180 248 104 25 40
30.. 49 46 43 40 |....... 25 36 170 236 69 22 44
3 P 49 {....... 43 40 |...... 25 .nuenns 180 |....... 62 25 |eeinenn

oTE.—Discharge determined from two fairly well defined ;ating curves applicable Oct. 1 to Dec. 31 and

N
Jan. 1 to Sept. 30.

Monthly discharge of Post Creek near St. Ignatius, Mont., for the year ending Sept. 30,

1914,
Discharge in second-feet. Run-oft .
Month. (total n racy.
Maximum.| Minimum.| Mean, |2cre-feet).
49 31 40.6 2,500 | B.
56 46 49.3 2,930 | B.
46 43 43.8 2,690 | B.
59 40 43.1 2,650 | B.
110 32 42,2 2,340 | B.
62 25 41.3 2,540 | B.
48 25 32.8 1,950 | B.
311 28 125 7,600 | A.
431 125 244 14, A.
248 62 180 11,100 | A.
57 22 32.2 1,080 | A.
44 2 25.7 1,530 | A,
431 20 75.1 54, 400

NortE.—Diversions above station as follows: March, 177 acre-feet; AFril, 1,180 acre-feet; May, 1,680 acre-

feet; July, 137 acre-feet; August, 2,590 acre-feet; September, 2,490 acre-|

eet.

SOUTH FORK OF JOCKO RIVER NEAR JOCKO, MONT.

Location.—In the NE. } sec. 35, T. 17 N., R. 18 W., about 300 feet below junction
with Middle Fork of Jocko River and 10 miles northeast of Jocko,
DRAINAGE AREA.—Not measured.

REecorps avamaBrLe.—May 11, 1912, to September 30, 1914,
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Gage.—Staff on right bank.

DiscHARGE MEASUREMENTS.—Made from a foot log about 200 feet below gage or by
wading.

CHANNEL AND CONTROL.—Boulders and cobblestones; slightly shifting.”

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.5 feet at 9.15
a. m. May 23 (discharge, 405 second-fzet); minimum stage recorded, 2 feet at
9.40 a. m. April 2 and 9 (discharge, 34 second-feet).

1912-1914: Maximum stage recorded, 4.15 feet May 31, 1913 (discharge 782
s3cond-feet); minimum stage recorded, 1.93 feet December 7, 1912 (discharge, 28
second-feet). Open-season records only.

Winter Frow.—Discharge relation affected by ice. No records obtained.

Drversions.—No diversion or regulation.

Accuracy.—Accuracy rating reduced because of lack of daily gage readings.

Discharge measurements of South Fork of Jocko River near Jocko, Mont., during the year
ending Sept. 30, 1914.

[Made by W. A. Lamb.) '

Gage Dis- ’ Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
May 13, oieenenn. 3.10 243 || July 29. ..o 2.35 82
June15.......... . il 3.12 268 || Sept. 17... ... .. ... 2.20 50

Daily discharge, in second-feet, of South Fork of Jocko River near Jocko, Mont., for the
year ending Sept. 30, 1914.

Day. Oct. Nov. | Apr. | May. | Jupe. | July. | Aug. | Sept.
66 39 34 120 349 166 70 46
70 39 34 124 343 164 68 45
74 38 34 127 337 162 67 44

37 34 131 331 161 66 44
76 36 34 136 325 160 65 4
34 141 320 156 64 44
34 146 325 153 63 43
34 151 331 150 62 42
156 337 147 61 42
34 160 343 144 60 41
35 190 349 141 59 40
36 220 355 137 59 40
37 250 360 133 58 43
38 294 305 129 57 46
39 338 250 125 56 49
39 382 243 120 55 52
52 386 236 116 54 55
65 389 230 112 52
77 392 223 108 53
89 395 216 104 52 51
101 308 210 100 51 52
114 401 204 96 50
127 405 198 92 50 54
126 399 191 50 56
125 393 185 84 49 57

26... 386 179 80 48 58
27. 379 173 79 47 56
28. 372 172 77 47 55
29. 366 170 76 47 54
30, 360 168 74 47 53
31... 355 f.cnunnnn 72 47 ...

NoTE.—Discharge determined as follows: Oct. 1 to Nov. 15 from a poorly defined rating curve, and Apr
1 to Sept. 30 from a fairly well-defined rating curve. Gageread on average of 5 times a month and discharg
interpolated for intervening periods.
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Monthly discharge of South Fork of Jocko River near Jocko, Mont. for the year ending
Sept 30 1914,

Discharge in second-feet.
. Run-off Accu-
Month. (total in
: acre-feet). | 126+
‘ Maximum., | Minimum. | Mean. -
78 40 56.3 3,460
39 30 34.3 1,020
127 34 67.9 4,040 | C.
405 [ .. 120 285 17,500 | C.
360 68| 265 15,800 | C.
166 72 120 7,380 | C.
70 47 56.0 3,440 | C.
58 40 48.7 2,900 | C.

Accuracy rating omitted for October and November because of doubt as to accuracy of discharge measure-
ment made Sept. 10, 1913, on which rating curve for this period is based. Accuracy for other months
reduced on account of mfrequent gage readings.

JOCKO RIVER NEAR JOCKO, MONT.

LocaTion.—At highway bridge about 1} miles north of the Jocko Agency, below Big
Knife creek, and above Finley, Agency, and Valley creeks.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 20, 1908, to September 30 1914.

Gacgr —Staff attached to middle pier of bridge.

DISCHARGE MEASUREMENTS,—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Practically permanent at ordinary stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.95 feet at 11.50
a. m. June 2 (discharge, 935 second-feet); minimum stage recorded (due to diver-
sions above), 6.86 feet at 10.45 a. m. July 31 (discharge, 53 second-feet).

1906-1914: Maximum stage recorded, 12.25 feet (obtained from high-water
marks) June 6, 1908 (discharge, 6,200 second-feet, estimated from floats); minimum
stage recorded, 6.86 feet July 31, 1914 (discharge, 53 second-feet). Open-season
records; estimates of mean monthly flow only available for winter months.

WintER rLOoW.—Discharge relation not seriously affected by ice.

Drversions.—Jocko canal diverts about 2 miles above the station; Big Knife canal
diverts from Big Knife Creek, and Indian ditch diverts from East Finley Creek;
several other small ditches divert from Jocko River and tributaries below the
station.

Accuracy.—Rating curve well defined; records excellent except for lack of daily
gage readings.

The following discharge measurement was made by W. A. Lamb:
September 16, 1914: Gage height, 7.16 feet; discharge, 83 second-feet.
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Daily discharge, in second-feet, of Jocko River near Jocko, Mont., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. { Apr. | May. | June. | July. | Aug. | Sept.
131 152 104 78 323 849 282 53 87
130 152 100 90 335 935 266 53 87
130 152 98 103 375 861 250 54 86
133 152 95 115 415 787 243 54 .8
136 151 93 128 455 712 236 54 85
140 149 88 140 470 642 228 4] . 8
143 148 83 152 485 571 220 74 8
141 148 78 165 500 500 198 83 81
140 148 73 177 515 430 175 92 81
138 148 69 190 515 430 152 101 81
137 148 65 203 515 430 147 111 81
136 147 61 216 515 430 142 111 81
135 146 ). ..., 228 597 451 137 113 82
134 145 ... .. 241 679 472 132 113 82
133 T2 3 N 253 760 493 132 111 82
131 142 .. ... 267 760 515 132 109 90
130 140 |........ 282 760 495 132 107 87
129 139 |........ 297 760 475 116 104 84
128 EY i T, 312 760 455 100 102 85
126 136 |........ 326 744 430 84 100 86
125 1344 ..., 341 728 405 68 98 87
1256 130 j........ 355 712 380 66 9% 88
125 125 |........ 346 712 355 64 95 03
125 120 ... 338 712 355 62 94 98
134 116 j........ 330 712 335 60 93 104
144 116 |.e...... 322 712 335 59 91 101
153 116 [........ 314 670 326 58 89 98
162 116 ........ 306 628 317 57 88 95
159 112 ..., 298 585 308 57 88 93
155 108 ........ 310 675 298 53 88 93
162 1o e, 762 |........ 53 87 |eeennnns

i

Nore.—Discharge determined from two well-defined rating curves applicable Oct. 1 to Dec. 12, and Apr.
1to 0{Siept. 30. Gage read an average of nine times a month and discharge interpolated for intervening
periods.

Monthly discharge of Jocko River near Jocko, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.

Run-off Aceu-

Month. (total in racy.

Maximum, | Minimum.| Mean. acre-feot).

137 8,420 | B.

137 8,150 | B.

83.9 2,000 | B.

241 14,300 | B.

608 37,400 | B.

493 29,300 | B.

134 8,240 | B.

89.7 5,520 | B.

87.7 5,220 | B.

Nore.—Accuracy rating reduced slightly on account of infrequent gage readings. The following diver-
sions made from Jocko River above gg.ge during 1914: May, 1,450 acre-feet; June, 2,700 acre-feet; July,
4,400 acre-feet; August, 2,240 acre-feet; September, 730 acre-feet.

MIDDLE FORK OF JOCKO RIVER NEAR JOCKO, MONT.

LocaTtioNn.—Near north line of sec. 35, T. 17 N,, E. 18 W. Montana meridian, about
300 feet above junction of South Fork of Jocko River, and about 10 miles north-
east of Jocko, Mont.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1912, to September 30, 1914.

Gaae.—Staff on right bank.

43855°—wsp 392—16——6



€

82 SURFACE WATER SUPPLY, 1914, PART XIT—A.

DISCHARGE MEASUREMENTS.—Made from a foot log at gage or by wading.

CHANNEL AND CONTROL.—Gravel and cobblestones; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.24 feet at 9.20
a. m. May 23 (discharge, 71 second-feet); minimum stage recorded, 0.45 foot at
4 p. m. December 13 (discharge, 8 second-feet).

1912-1914: Maximum stage recorded, 1.4 feet June 1, 1912 (discharge, 134
second-feet); minimum stage recorded, 0.45 foot December 13, 1913 (discharge,
- 8 second-feet). Open-season records only.

Winrer FLow.—Discharge relation affected by ice.

Drversion.—No diversion or regulation.

Accuracy.—Results only fair because of lack of daily gage readings.

Discharge measurements of Middle Fork of Jocko River near Jocko, Mont., during the
year ending Sept. 30, 1914.

[Made by W. A. Lamb.]

Gage Dis- Gage Dis-
Date, height. | charge. Date. height. | charge.

Feet. Sec.-ft.
B € T 1.05 45 || Tuly 29, ceeneee i
June 15..... ... ...l .98 40 || Sept. 17, .eeneeiecinnanaana.s .64 19.1

Feet. Sec.-ft.
.78 30.2

Daily discharge, in second-feet, of Middle Fork of Jocko River mear Jocko, Mont., for
the year ending Sept. 30, 1914. -

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.

1 21 13 9 13 28 51 35 28 20
2 21 13 9 13 29 49 34 28 19
3 22 13 9 13 30 48 34 28 19
4 22 13 9 13 32 47 34 28 19
5 21 12 9 14 33 46 34 27 19
21 12 9 1 34 45 34 26 18

20 12 9 14 35 47 34 26 18

20 12 9 14 36 49 32 26 18

19 12 9 15 38 51 32 26 18

19 12 8 15 40 32 26 18

18 12 8 15 40 55 32 26 17

18 12 8 16 45 57 32 25 17

18 12 8 16 45 58 32 24 17

17 12 s 16 52 49 32 24 18

17 12 ..., 16 59 40 32 24 18

65 40 28 24 19

66 40 28 24 19

67 38 28 24 18

68 38 28 23 17

69 38 28 22 18

70 38 28 22 18

71 38 28 22 18

71 38 29 22 18

69 38 29 22 19

67 38 29 22 19

65 38 29 20 19

63 38 29 20 19

60 38 30 20 19

57 37 30 20 19

55 36 30 20 19

53 . ..... 29 20 leeennen.

Nore.—Discharge determined as follows: October 1 to May 10; from a fairly well defined rating curve;
May 11 to Sept. 30, by indirect method for shifting channels. Gage read an average 5 times a month and
discharge interpolated for intervening periods,
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Monthly discharge of Middle Fork of Jocko River near Jocko, Mont., for the year ending
Sept. 30, 1914.

Discharge in second-feet.
Bun-off |,...._
Month. (totalin |7 00
Maximum. | Minimum. | Mean. | 8cre-feet).

22 13 16.9 1,040 | C.
13 10 11.4 678 | D.

9 8 8.7 224 | D.
29 13 19.7 1,170 | C.
71 28 520 3,200 | C.
58 36 43.9 2,610 | C.
35 28 30.8 1,890 | C.
28 20 23.8 1,460 | C.
20 17 18.4 1,000 | C.

Nore.—Accuracy reduced slightly on account of infrequent gage readings.
NORTH FORK OF JOCKO RIVER NEAR JOCKO, MONT.

Location.—In the NW. % sec. 23, T. 17 N., R. 18 W. Montana meridian, three-
fourths of a mile above the junction of Falls Creek, and about 10 miles northeast
of Jocko. .

DrAINAGE AREA.—Not measured. .

RECORDS AVAILABLE.—May 1, 1912, to September 30, 1914.

Gage.—Staff on left bank.

DiscHARGE MEASUREMENTS.—Made from a foot log about 100 feet above gage.

CHANNEL AND CONTROL.—Boulders and cobblestones; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.05 feet at 10.50
a. m. May 23 (discharge, 383 second-feet); minimum stage recorded, 0.55 foot at
1.20 p. m. December 13 (discharge, 6 second-feet).

1912-1914: Maximum stage recorded, 3.4 feet May 31, 1913 (discharge, 492
second-feet); minimum stage recorded, 0.55 foot December 13, 1913 (discharge, 6
second-feet). Open-season records only. .

Winter FLow.—Discharge relation affected by ice.
Diversions.—No diversion or regulation.
‘Accoracy.—Results good.

Discharge measurements of North Fork of Jocko River mear Jocko, Mont., during the
year ending Sept. 30, 1914,

|Made by W. A. Lamb.]

Gage Dis- . Gs;ge Dis-
Date. height. | charge. Date. height. | charge.

Mayl13. .. ...l 2.25 177 | July 29. ..ol 1.08

Feet. Sec.ft. Feet. Scc.-{ri. s
June 15. ... ...l 2.27 186 {| Sept. 17. .. oillIlIIIIT 1.15 a5
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Daily discharge, in second-feet, of North Fork of Jocko River near Jocko, Mont., for the

year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
13 12 7 21 87 295 83 19 9.4
13 12 7 21 90 274 82 18 9.3
14 12 7 21 92 252 81 18 9.2
14 12 7 21 94 231 80 18 9.0
15 1 7 22 97 209 il 18 8.8
15 1 7 22 99 187 77 17 8.7
14 11 7 23 102 188 76 17 8.6
14 11 7 23 105 189 7B 17 8.5
14 11 7 23 108 190 74 17 8.4
13 11 6 24 110 192 72 16 8.3
13 11 6 24 132 194 71 15 8.2
13 10 6 25 154 196 70 15 8.1
13 10 6 25 177 198 67 14 8.0

........ 241 190 14 12

........ 305 181 61 13 17
368 169 57 13 21
370 157 54 13 26
372 145 50 13 20
374 132 47 13 13
376 119 44 12 13
378 115 42 12 14
380 110 40 12 15
383 106 37 12 15
377 101 35 11 16
371 97 32 11 17
365 92 29 11 17
358 88 26 10 17
351 87 24 10 17
344 86 22 9.6 17
338 85 21 9.6 17
316 [........ 20 9.5 fcoaeennn

Nore.—Discharge determined from two well-defined rating curves agplicable, Oct. 1to Dec. 13, and Apr.

1 to Sept. 30, respectively. Gageread an average 5 times a month; d
periods.

charge interpolated for intervening

Monthly discharge of North Fork of Jocko River mear Jocko, Mont., for the year ending

Sept. 80, 1914.

R Discharge in second-feet.
Run-off Acens
Month, (total in | 0
: : acre-feet). Y.
Maximum. | Minimum.| Mean.
[016170) T SN 15 12 13.0 779 | C.
November.... . 12 7 9.30 553 | D.
December 1-18. ... .oooiiiii il R 7 6. 69 1721 D,
April..... 92 21 47.8 ,840 1 C. -
ay.. 383 87 252 15,500 | C.
June.. 295 85 162 9,640 | C.
July.. 83 20 54.6 3,360 | C.
August. .. .. 19 9.5 13.8 8| C.
September........ooooiiii i 26 8.0 13.3 785 | C.

Nore.—Accuracy reduced on account of infrequent gage readings.

FALLS CREEK NEAR JOCKO, MONT.

Location.—In the NE. } sec. 22, T. 17 N., R. 18 W. Montana meridian, about one-
fourth mile above junction with North Fork of Jocko River and 9 miles northeast

of Jocko.
DRrAINAGE AREA.—Not measured.
RECORDS AvAILABLE.—May 11, 1912, to September 30, 1914.
Gage.—Staff on right bank.



TUPPER COLUMBIA RIVER BASIN.

DiscHARGE MEASUREMENTS.—Made by wading near the gage.
CHANNEL AND coNTROL.—Gravel and cobblestones; slightly shifting.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.26 at 11.25

a. m. May 23 (discharge, 83 second-feet); minimum stage recorded, zero November

29 and December 6, 1913 (discharge, 1 second-foot).
1912-1914: Maximum stage recorded, 1.5 feet May 31 and-June 1, 1912
(discharge, 89 second-feet); minimum stage recorded, zero November 29 and
December 6, 1913 (discharge, 1 second-foot). o

‘Winter FLow.—Discharge relation affected by ice.

DiversioNs.—No diversion or regulation.
Accuracy.—Results good except for lack of daily gage heights.

Discharge measurements of Falls Creek near Jocko, Mont., during the year ending
Sept. 30, 1914.

[Made by W. A. Lamb.)

Gage Dis- Gage Dis~
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
MAY 13 encaranannnaeaannns 0.86 9.7 1| TULY 28 oneenenieeneneanennn, 0.30 5.9
Junels.....oooooiiiiilalll. .88 38 Sept.17........... [, .48 11.4

Daily discharge, in second-feet, of Falls Creek near Jocko, Moni., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec Apr. May. | June. | July. | Aug. | Sept.
3.3 2.8 2.6 9.9 57 18.0 5.5 2.4
3.6 2.7 2.6 10.3 51 18.0 5.4 2.3
3.9 2.7 2.6 10.6 46 17.0 5.4 2.3
4.2 2.7 2.7 11.4 40 17.0 5.3 2.3
4.0 2.6 2.8 12.2 35 17.0 5.2 2.3
3.9 2.6 2.9 13.0 29 16.6 5.1 2.3
3.7 2.6 3.0 13.8 30 16.2 5.0 2.3
3.6 2.6 |. 3.1 14.6 31 15.8 5.0 2.2
3.4 2.5 3.1 15.4 32 15. 4 4.8 2.2
3.3 2.5 3.2 16.2 33 15.0 4.6 2.1
3.1 2.4 |. 3.3 22 34 14.6 4.4 2.1
3.1 2.4 |. 3.4 27 36 4.1 4.2 2.1
3.0 2.3 3.5 32 38 13.3 4.1 4.0
3.0 2.3 3.6 45 38 12.5 4.0 5.9
3.0 2.2 3.7 60 38 11.7 3.9 7.8
2.9 2.1 3.8 71 36 10.9 3.8 9.7
2.9 2.0 4.7 73 34 10.1 3.7 11.5
2.8 1.9 5.6 75 32 9.3 3.6 7.6
2.8 1.9 . 6.5 77 3¢ 8.5 3.5 3.8
2.8 1.8 7.4 79" 28 8.2 3.4 4.1
2.8 ) By O PO 8.3 81 27 7.9 3.3 4.4
2.8 1.6 |........ 9.2 82 26 7.7 3.1 4.7
2.8 ) B I8 PO 10.2 83 25 7.5 3.0 5.0
2.8 ) I 3 10.1 81 24 7.2 2.9 5.2
2.8 P 10.0 .. 79 22]. 6.9 2.8 5.5
2.8 1.3 9.9 77 21 6.6 2.7 5.8
2.8 1.2 9.8 75 20 6.3 2.6 5.8
2.8 1.1 9.7 73 20 6.1 2.5 5.8
2.8 1.0 9.6 70 20 5.8 2.4 5.8
2.8 1.0 9.5 68 19 5.7 2.4 58
208 oo el 63 l........ 5.6 2.4 10l

Nore.—Discharge determined from two well-defined curves applicable Oct. 1 to May 22 and May 23 to
Gage read an average 5 times a month; discharge interpolated for intervening periods.

Bept 30.
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Monthly discharge of Falls Creek near Jocko, Mont., for the year ending Sept. 30, 1914.

y
+

Discharge in second-feet.

. Run-off
Month. (totalin |Accu-
acre-feet). | F26Y
Maximum. | Minimum. | Mean. -

2.8 3.13 192. | C.

1.0 2.02 120 C.

............ 1.00 1.9 | C.

2.6 5.68 338 C.

9.9 49.0 3,010 C.

19 31.7 1,80 |C.

5.6 11.4 701 C.

2.4 3.87 238 C.

2.1 4.50 268 C.

NotE.—Accuracy reduced on account of infringement of infrequent gage readings.
BIG KNIFE CREEK NEAR JOCKO, MONT.

LocatioN.—Just above the head gat(;s of the Big Knife canal, about 24 miles northeast
of Jocko.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 5, 1910, to September 30, 1914; August 19, 1908, to
December 31, 1910, at old station, 1 mile below present site.

Gace.—Staff on right bank.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Shifting. )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.75 feet at 8.05
a. m. June 2 (discharge, 33 second-feet); minimum stage recorded, 1.85 feet at
8 a. m. April 1 (discharge, 4.6 second-feet). .

1910-1914: Maximum stage recorded, 3.15 feet June 14, 1912 (discharge, 50
second-feet); minimum stage recorded, 1.83 feet April 17, 1911 (discharge, 4.3
second-feet). Open-season records only.

WinTER FLOW.—Discharge relation only slightly affected by ice.

DiversionNs.—No diversions above the station. Big Knife canal diverts just below
the station. ’

Accuracy.—Results good.

Discharge measurements of Big Knife Creek near Jocko, Mont., during the year ending
Sept. 30, 1914.

[Made by W. A. Lamb.}

Gage Dis-
Date. height. | charge.
1 ]
Feet. Sec.-ft.
04T 2.72 1
, July29.. 2.31 14
. £ £ 7200 U 2,21 10.8
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Daily discharge, in second-feet, of Big Knife Creek near Jocko, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec Apr May. | June. | July. | Aug. | Sept.
10 9.4 7.1 4.6 6.0 29 23 14.1 10.2
10 9.4 7.0 4.6 6.2 33 21 gg 0 .10.2
10 9.4 7.0 4.7 6.9 33 21 13.9 10.0
10 9.4 6.5 4.8 7.6 31 21 13.8 10.0
10 9.3 6.3 4.9 8.3 31 21 13.7 9.9
11 9.2 6.3 5.0 9.0 29 21 13.6 9.8
12 9.0 6.2 5.1 9.8 26 21 13.5 9.7
12 8.9 6.2 5.1 10.6 24 21 13.2 9.7
11 8.8 6.2 5.1 11.0 21 19 12.9 9.7
10 8.8 6.0 5.2 12.0 21 18.9 12.6 9.5
10 8.8 5.9 5.3 12.8 21 18.6 12.2 9.5
10 8.7 5.8 5.4 13.2 21 18.3 11.9 9.9
*10 8.5 . 5.5 13.7 26 18.0 11.6 10.4
9.9 8.4 5.6 14.3 31 17.7 11.3 10.8
9.8 8.3 |. 5.7 14.8 30 17.5 11.3 11.3
9.7 8.3 5.7 17 30 17.3 113 11.0
9.6 8.11. 5.7 19 30 17.0 11.3 11.3
9.6 8.0 . 5.8 21 28 16.8 11.3 11.6
9.5 8.0 4. 5.8 24 28 16.6 11.2 11.7
9.5 8.0 5.9 24 28 16.4 11.1 11.8
9.4 8.0 5.9 22 27 16.2 11.0 12.0
9.4 7.9 1. 5.9 22 26 15.9 10.9 12.2
9.4 7.8]. 5.9 22 26 15.6 10.8 11.8
9.4 7.8 5.9 21 26 15.2 10.7 11.4
10 7.8 5.8 21 25 15.0 10.7 11.0
11 7.8 5.8 21 25 14.8 10.7 10.6
12 7.71. 5.7 21 2 14.5 10.5 10.2
12 7.7 1. 5.7 19 24 14.2 10.5 9.8
11 7.5 |- 5.7 19.2 23 14.2 10.4 9.5
10 7.3 1. . 5.9 23 23 14.2 10.3 9.5

L 3% PR (AR PR 26 jo....... 14.2 10.2 |...... .o

Note.—Discharge determined as follows: Oct. 1 to Dec. 12, from a fairly well-defined rating curve, and
Apr. 1 to Sept. 30, from a well-defined rating curve. Gage read on average 9 times a month; discharge
interpolated for intervening periods.

Monthly discharge of Big Knife Creek near Jocko, Moni., for the year ending Sept. 30, 1914,

L]
Discharge in second-feet. Run-off .
Month. (totalin | acy.
Maximum. | Minimum.| Mean, | 3Cre-feet).

............ 12 9.4 10.2 627 | C.
9.4 7.3 8.40 500 | C.
7.1 5.8 6.38 152 | C.
5.9 4.6 5.46 325 | D.
............ 26 6.0 16.1 990 | D.
............ 33 21 2.7 1,590 | B.
..................... 23 14.2 17.6 1,080 | B.
..................... 14.1 10.2 11.8 726 | B.
September................... R et 12.2 9.5 10.5 625 | B.

Nore.—Accuracy reduced slightly on account of infrequent gage readings.

AGENCY CREEK NEAR JOCKO, MONT.

LocaTioN.—Just above the intake of the Matt ditch, about 2 miles east of Jocko.

DRAINAGE AREA.—Not measured.

RECORDS AvVAILABLE.—August 19, 1908, to September 30, 1914.

Gaee.—Staff installed May 13, 1913, about 150 feet upstream from staff used prior to
that date; readings April 22 to May 13, 1913, reduced to datum of new gage by
means of a curve of relations.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Slightly shifting.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.55 feet at 9 a. m.
May 22 (discharge, 70 second-feet); minimum stage recorded, 1.38 feet at 9.45a. m.
December 12 (discharge, 2.0 second-feet). , .

1908-1914: Maximum stage recorded, 2.57 feet June 3, 1909 (discharge, 104
second-feet); minimum stage recorded, 1.38 feet December 12, 1913 (discharge,
2.0 second-feet). Open-season records only. (See also description of gages.)

WINTER rLow.—Discharge relation only slightly affected by ice.

Drversions.—No diversions above the gage. The Matt ditch is the largest leaving
the stream below the gage. )

Accuracy.—Results good.

Discharge measuremenis of Agency Creek mear Jocko, Mont., during the year ending
Sept. 80, 1914.

[Made by W. A, Lamb.] .
Gage Dis- ‘ Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.ft.
May12..coimiinimiiiannnn.. 2.12 30.7 || July 30.ccueneimiia s 1.78 10.3
June 14.....ooeoiiiiiiial. 2.40 55 Sept.16.. ..o 1.61 5.1

Daily dischcrge, in second-feet, of Agency Creek mear Jocko, Mont., for the year ending
Sept. 30, 1914.

Day Oct Nov Dec Apr May. | Jupe. | July. | Aug. | Sept.
46 64 22 2.8 9.0 48 9.4 5.5
47 63 22 3.0 7.2 50 27 9.2 5.5
48 62 22 3.2 13.5 49 26 9.0 5.3
54 60 22 3.4 17.8 48 25 8.9 5.3
60 58 22 3.6 22 46| 24 8.6 53
66 56 22 3.7 23 42 23 8.3 5.2
72 55 22 3.8 25 38 22 7.9 5.1
68 53 21 4.0 27 34 22 7.9 5.0
64 51 21 4.1 28 29 21 7.9 5.0
60 49 21 4.2 28 29 21 7.9 4.8
57 48 4.3 29 30 20 7.9 4.8
54 43 4.4 29 30 19.8 7.6 5.1
52 38 4.5 41 42 19.2 7.4 5.4
50 33 4.5 53 55 18.6 7.3 5.7
49 33 4.6 65 50 18.2 7.3 6.0
48 33 5.2 65 46 17.8 7.5 5.0
48 33 5.8 65 46 17.3 7.7 5.5
48 33 6.4 66 42 16.8 7.9 6.0
48 33 7.0 66 42 16.3 7.7 6.3
48 32 €76 66 40 15.8 7.5 6.6
48 32 8.2 70 39 15.4 7.2 6.9
49 31 8.9 70 38 14.6 7.0 7.2
50 30 8.9 64 37| 13.8 6.8 7.0
55 29 8.9 58 37 13.0 6.5 6.8
60 - 28 8.8 52 33 12.4 6.2 6.5
66 26 |. 8.7 46 33 11.8 6.0 6.2
72 24 8.6 46 32 11.2 5.8 5.9
70 22 8.6 42 31 |10.6 5.5 5.6
68 22 8.6 42 30 10.2 5.5 5.3
66 22 8.8 44 29 9.9 5.5 5.3
65 | . 46 |........ 9.6 5.5 |euenannn

NoTe.—Daily discharge determined from two well-defined rating curves applicable Oct. 1 to Dec. 31,
and Apr. 1 to Sept. 30, respectively., Gage read on average 8 times a month; discharge interpolated for
intervening periods,
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Monthly discharge of Agency Creek near Jocko, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
. Run-off Aceu-
Month, . (total in |7 770"
i Maximum. | Minimum.| Mean. acre-feet). .
October.... 7.2 4.6 5. 66 48| B
6.4 2.2 3.99 237 | B
8.9 2.8 5. 90 351 B
70 9.0 42.8 2,630 | B
55 29 39.2 2,330 [ B
28 9.6 17.8 1,09 | B
gus . 9.4 5.5 7.36 4531 B
September........ .o 7.2 4.8 5.70 339 B

Nore.—Accuracy reduced slightly on account of infrequent gage readings.
FINLEY CREEK NEAR JOCKO, MONT.

LocarioNn.—At a bridge about one-eighth mile below -junction of East and West
forks, 300 feet south of the Northern Pacific Railway, about 34 miles southeast
of Arlee, and 4 miles south of Jocko.

DraINAGE AREA.—Not measured.

REecOrDS AvArLABLE.—August 19, 1908, to September 30, 1914.

GagE.—Staff nailed to a tree on right bank near bridge.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTrOL.—Shifting during floods. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.03 feet at
10.40 2. m. June 2 (discharge, 100 second-feet); minimum stage recorded, 1.12
feet at 11.05 a. m. December 12 (discharge, 4.4 second-feet).

1909-1914: Maximum stage recorded, 2.3 feet June 3, 1909 (discharge, 269
second-feet); minimum stage recorded 1.12 feet December 12, 1913 (discharge
4.4 second-feet).

WinreEr rrow.—Discharge relation probably affected by ice.

Diversions.—Indian ditch diverts water from East Finley Creek just below the
station on that stream.

Accuracy.—Results only fair because of lack of daily gage readings.

Discharge measurements of Finley Creek near Jocko, Mont., during the year ending Sept.
80, 1914.

[Made by W. A, Lamb.4

Ga; Dis- Ga, Dis-~
Date. height. | charge. Date. heigiet‘ charge.
Feet. Sec.-ft. Feet. Sec.ft.
May12...eviiiiiaininainannnn 1.85 69 | July30............... cemeenan 1.28 9.4
Jume M4........oiiiiiiiil.. - " 180 70 || Sept. 16. ..o ieiiiiia, 1.19 6.7
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Daily discharge, in second-feet, of Finley Creek near Jocko, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Apr. | May. | June.'| July. | Aug. | Sept.
5.5 8.4 5.6 9.6 28 9| a 9.3 6.2
6.4 8.4 56| 10 29 100 39 9.3 6.2
7.2 8.4 56| 11 36 00| 36 9.3 6.0
8.4 8.4 5.5 12 43 93| 36 9.3 6.0
9.6 8.1 54| 13 51 93| 34 9.3 6.0

11 7.8 52| 14 ! 3| 32 9.3 6.0
12 7.6 50| 15 54 73| 32 9.3 6.0
11 7.6 49| 16 58 62| 32 9.3 6.0
10 7.5 48| 168 58 51| 28~ 9.3 6.0
9.6 7.4 47| 17 58 56| 28 9.3 6.0
9.5 7.2 4.6 17 74 61| 27 9.3 6.0
9.4 7.0 4.4 18 74 66| 26 9.3 6.0
9.3 6.7 |oueennnn 18 74 68| 25 8.9 6.0
9.2 6.4 |........ 19 87 70| 24 8.9 6.0
9.0 6.4 |oeeeuann 19 87 76| 22 9.0 6.0
8.7 6.4 (eeeennnn 20 87 82| 20 91" 62
8.4 64 |ceuarnn. 22 82 771 18 9.2 6.3
8.2 6.4 |eeeennnn 23 7 7| 18 9.3 6.4
8.0 6.2 feaeenann 24 77 66| 17 9.3 6.4
7.8 X 26 77 63| 16 8.9 6.8
7.6 5.8 |eeennnn 27 86 5| 15 8.9 7.1
7.7 5.8 |ievannns 28 86 55| 14 8.6 7.1
7.8 5.7 |eeennn 28 86 52| 13 8.3 7.1
8.0 5.6 [cceeunn- 28 86 52| 12 8.0 6.4
8.3 5.6 |-ceen.. 27 87 9 11 7.8 6.4
8.6 5.6 |-auenenn 26 87 49| 10 7.8 6.4
8.9 5.6 |-en..-. 25 87 48| 10 6.2 6.1
9.2 5.6 [ceeennnn 25 66 46 9.3 6.2 5.8
9.0 5.6 |-ceennn. 25 66 43 3 6.2 5.8
8.7 5.6 | 0ennns 26 74 43 9.3 6.2 5.8
84 | e 82 ).eiinnn 9.3 6.2 ......

Nore.—Discharge determined as follows: Oct. 1 to June 1 and July 25 to Sept. 30 from two fairly well
defined rating curves; June 2 to July 24 by indirect method for shifting channels. Gage read on average
9 times a month; discharge interpolated for intervening periods.

Monthly discharge of Finley Creek near Jocko, Mont., for the year ending Sept. 30, 1914,

Discharge in second-feet.
Run-off Aceua-
Month. (total in racy. :
Maximum. | Minimum.| Mean, | 8cre-feet).
OCtODOT. . .ottt 12 5.8 9.04 556 | B.
November 8.7 6.3 7.34 437 | B.
December 1-12 6.3 4.5 5.57 133 | B.
April....... 9.6 20.2 1,200 | C.
May.. 87 28 69. 5 4,270 | C.
June. . 100 43 66.6 3,960 | C.
July-. 41 9.3 21.7 1,330 | C.
August... 9.3 6.2 8.54 5! C.
September. .. ....ooooiiiii i 7.1 5.8 6.22 370 | C.

NoTe.—Accuracy reduced slightly on account of infrequent gage readings.
EAST FINLEY CREEK NEAR JOCKO, MONT.

LocaTioN.—Just above the intake of Indian ditch, 4 miles southwest of Jocko and 6
miles southeast of Arlee.

DraiNnace AREA.—Not measured.

RECORDS AVAILABLE.—August 18, 1908, to July 31, 1911, and January 31, 1912, to
September 30, 1914.

GA4gr.—Staff on left bank. .

DisCHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND coNTROL.—Slightly shifting. )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.25 feet at 10 a. m.
May 22 and 26 (discharge, 55 second-feet); minimum stage recorded, 1.35 feet at
5.05,p. m. September 11 (discharge, 4.2 second-feet).

1909-1914: Maximum stage recorded, 2.84 feet June 3, 1909 (discharge, 132
second-feet); minimum stage recorded, 1.23 feet April 2, 1912 (discharge, 2.6
second-feet). Open-season records; estimates of mean monthly flow only avail-
able for winter months. .

WinTER FLOW.—Discharge relation slightly affected by ice.

DiverstoNs.—Indian ditch diverts below the station and takes practically the entire
low-water flow. A Reclamation Service ditch, heading above the station, is
capable of taking practically the entire flow.

Accuracy.—Results good.

Discharge measurements of East Fincey Creek near Jocko, Mont., during the year ending
Sept. 30, 1914.

[Made by W. A, Lamb.]

Dis-

. Gage Dis- Gage
Date. Date. height. | charge.

height. | charge.

Feet. Sec.-ft. Feet. Sec.t. ) ,
May 12 e 2.02 34 \; 1.50 6.6
Junel4. . ... .....iiiiiil..l 2.20 49 || Sept. 16 ... i 1.48 6.4

Daily discharge, in second-feet, of East Finley Creek near Jocko, Mont., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. Apr. | May. | June, | July. | Aug. | Sept.
4.6 9.3 5.5 2.8 46 25 7.0 4.7
5.0 8.7 5.5 30 11. 2 50 21 6.9 4.7
5.5 8.1 5.4 3.2 14.0 50 21 6.8 4.5
6:0 7.5 5.2 3.4 16.8 45 21 6.6 4.5
6.5 7.4 5.1 3.6 19,6 45 20 6.6 4.5
7.0 7.2 5.1 3.8 23 40 20 6.2 4.4
7.5 7.1 . 5.0 4.0 26 35 19.6 6.2 4.4
7.4 7.1 4.9 4.2 29 29 19.6 6.2 4.4
7.2 7.0 4.9 4.3 33 23 18.6 6.2 4.4
7.1 6.9 4.8 4.5 33 23 18.6 6.2 4.2
6.9 6.9 4.6 4.6 34 25 17.0 6.2 4.2
6.8 6.7 4.5 4.7 34 25 15.5 6.2 4.4
6.7 6.5 4.8 34 38 14.0 5.7 4.6
6.5 6.5 . 4.9 55 50 12.4 5.7 4.8
6.5 6.5 5.0 55 50 12.4 5.7 5.0
6.5 6.5 5.8 54 49 11.6 5.8 6.8
6.5 6.5 1. 6.5 53 45 11.6 5.9 6.5
6.5 6.6 1. 7.3 51 41 11.1 5.9 6.2
6.0 6.4 |. {1 50 37 10.7 5.9 6.5
5.5 6.2 8.8 50 34 10.3 5.7 6.8
5.5 6.1 |. 9.6 55 31 9.8 5.7 7.1
5.8 5.9 10.4 56 28 9.8 5.6 7.3
6.0| 5.8 10.3| 55 2| £5| b4 7.1
5.9 5.7 10.2 55 26 8.5 5.2 7.0
8.5 5.5 |. 10.0 55 26 8.2 5.0 6.8
9.5 5.5 ... 9.9 55 26 7.9 5.0 6.5
10.0 5.5 |... 9.8 49 26 7.6 4.8 6.2
110 5.5 (... 9.7 43 25 7.3 4.8 5.9
1.0 5.5 |... 9.5 37 25 7.3 4.8 5.7
10.0 5.5 |. 10.0 40 25 7.3 4.8 5.7

89 lieeeanen R A [ S O 7.1 4.7

NortE.—Daily discharge determined as follows: Oct. 1 to Deec. 12, from a fairly well defined rating curve;
Apr. 1 to Sept. 30, from a well-defined rating curve. Gage read an average 9 times a month, discharge
interpolated for intervening periods.
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M'onthly discharge of East Finley Creek near Jocko, Moni., for the year ending Sept. 30,

1914.
Discharge in second-feet. Run-off rocn.
Month. (total in
s acre-feet) racy.

Maximum.| Minimum.| Mean, :
OcCtober. . e et 11 4.6 7.11 437 | B.
November..... 9.3 55 6.60 393 | B.
December 1-12 5.5 4.5 5.04 120 | B.
April..... 10.4 2.8 6. 56 390 | B.
ay... 55 10.6 39.6 2,430 | B.
June.... 50 23 34.8 2,070 | B.
B N 25 7.1 13.6 836 | B.
ANgUSt . e 7.0 4.7 5.79 356 | B.
September.... ... 7.3 4.2 5.53 329 | B.

Norte.—Accuracy reduced slightly on account of infrequent gage readings.
INDIAN DITCH NEAR JOCKO, MONT.

LocaTion.—Just below intake, about 50 feet below gage on East Finley Creek, and

about 4 miles northwest of Jocko.

RECORDS AVAILABLE.—August 18, 1908, to July 31, 1911; January 31, 1912, to Sep-
tember 30, 1914.

Gage.—Staff in flume just below intake; new gage installed May 14, 1913, 100 feet
below intake.

DiSCHARGE MEASUREMENTS.—Made by wading in ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.90 feet at 3.25
p. m. May 15 (discharge, 25 second-feet); minimum stage recorded, 0.90 foot at
2.45 p. m. December 9, and 10 a. m. December 12 (discharge, 2.2 second-feet).

1909-1914: Maximum stage recorded, 1.25 feet (old gage) June 21, 1912 (dis-
charge, 29 second-feet); ditch reported dry May 15-19, 1911.

DiversioNs.—From July 81, 1911, to the end of season, water in East Finley Creek
wad diverted into a new ditch built by the Reclamation Service, which heads
above the intake of Indian ditch and also the gage on East Finley Creek.

Accouracy.—Results good except for lack of daily gage heights.

Indian ditch takes water from East Finley Creek. Itisabout 4 miles long and irri-
gates land in the vicinity of Jocko Agency.

Discharge measurements of Indian ditch near Jocko, Mont., during the year ending Sept.

30, 1914.
[Made by W. A, Lamb.)
Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Mayl12..coeiimnnnnninninannn. 1.42 129 || July 30 et 114 5.3
Junel4 . ...eiiiiiilt 1.60 15.5 (| Sept. 16. - covvnnniniiaiannn 1.10 5.5




UPPER COLUMBIA RIVER BASIN.

93

Daily discharge, in second-feet, of Indian ditch near Jocko, Mont., for the year-ending

Sept. 30, 1914.

Day Oct. | Nov. | Dec Apr. | May. | June. | July. { Aug. | Sept,
3.5 6.9 3.6 2.2 9.3 9.2 11.0 4.8 3.9
3.6 6.9 3.6 2.5 9.7 10.5 10.6 4.9 3.9
3.6 6.9 3.5 2.7 10.4 10.5 10.3 5.0 4.2
4.6 6.9 3.3 3.0 11,2 10.0 10.1 5.0 4.2
5.5 6.9 3.2 3.2 12 10.0 9.9 5.0 4.2
6.5 6.9 2.9 3.5 14 9.0 9.7 5.0 4.3
7.5 6.9 2.7 3.8 16 8.0 9.6 5.0 4.4
7.2 6.8 2.5 4.1 17 7.0 9.2 5.0 4.4
6.8 6.7 2.2 4.1 19 5.9 8.9 5.0 4.4
6.5 6.6 2.2 4.2 19 7.2 8.5 5.1 4.4
6.4 6.5 2.2 4.3 22 8.5 8.7 5.1 4.4
6.3 6.3 2.2 4.4 22 9.8 8.8 5.1 5.1
6.2 6.1 4.5 22 13.0 8.9 5.3 5.8
6.1 5.9 4.6 25 16.0 9.0 5.3 6.5
5.9 5.8 4.6 25 16.0 8.8 5.3 7.1
5.7 5.7 5.3 25 16.0 8.6 5.3 5.5
5.5 5.6 . 6.0 24 16.0 8.5 5.3 6.7
5.5 5.5 6.7 23 14.2 8.0 5.3 7.9
5.5 5.2 |. 7.4 22 14.2 7.5 5.3 8.0
5.5 4.9 8.1 22 13.4 7.0 5.1 8.2
5.5 4.6 8.8 21 12.6 6.4 5.1 8.4
5.5 4.4 |. 9.5 21 11.7 6.1 5.1 8.5
5.4 4.2 9.3 18 10.8 5.8 5.1 8.5
5.3 4.0 9.1 15 10.8 5.5 5.0 8.1
5.8 3.7 |eennnnn 9.0 12 10.6 5.3 5.0 8.1
6.4 b 2 P, 8.9 8.1 10.6 5.1 4.6 7.9
7.0 3.6 |........ 8.7 7.3 10.8 4.9 4.2 7.7

7.5 8.6 |........ 8.6 6.4 11.0 4.8 3.9 7.5
7.3 3.6 ........ 8.5 5.5 i1 5.0 3.9 7.3
7.1 3.6 |oeennn 8.9 6.7 11.3 5.3 3.9 7.3
6.9 ..ol 7.9 |ceeeaes 4.8 8.9 0.......-

Norte.—Discharge determined as follows: Oct. 1 to May 12, and Sept. 16 to 30, from & well-defined rating
curve; May 13 to June 23 and July 31 to Sept. 15, by indirect method for shifting channels; June 24 to July
2]

30, from a
for intervening periods.

irly well-defined rating curve. Gage read an average 9 times a month; discharge interpolated

Monthly discharge of Indian ditch near Jocko, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Month. vy
Maximum. | Minimum. | Mean.

7.5 3.5 5.92 C.
6.9 3.6 5.50 C.
3.6 2.2 2.84 C.
9.5 2.2 5.95 C.
25 5.5 16.1 C.
16 5.9 11.2 C.
11 4.8 7.76 B. .
5.3 3.9 4.90 C.
8.5 3.9 6.23 C.

Note.—No water fiowing in ditch Dec. 13,1913, to about Apr. 1,1914. Accuracy reduced slightly on

account of infrequent gage readings.
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- REVAIS CREEK NEAR DIXON, MONT.

LocatioN.—In T. 18 N., R. 22 W., near the residence of A. Bishop, about 4 miles
southwest ofsDixon, Mont.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.‘—April 30, 1911, to September 30, 1914.

Gacr.—Staff attached to tree on right bank about 100 feet below log highway bridge.

DISCHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Narrow, with high banks; bed composed of small bowlders;
fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.0 feet at 7 a m,
and 7 p. m. May 24 (discharge, 202 second-feet); mininfum stage recorded, 1.3
feet (discharge, 6 second-feet. (See table of daily discharge for dates.)

1911-1914: Maximum stage recorded, 3.5 feet May 27, 1913 (discharge, 336
second-feet); minimum stage and discharge recorded in 1914,

WinTer FLow.—Discharge relation not seriously affected by ice.

Diversions.—None of importance.

Accuracy.—Rating curve well defined; records apparently good.

The following discharge measurement was made by W. A. Lamb:
May 11, 1914: Gage height, 2.58 feet; discharge, 112 second-feet.

Daily discharge, in second-feet, of Revais Creek near Dizon, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.. 7 9.5 11 6 6 8 8 50 97 29 1 6
2, 7 9.5 11 6 6 8 8 55 114 29 11 6
3. 7 9.5 9.5 6 6 8 10 89 177 23 8 6
4. 7 9.5 9.5 8 6 8 10 97 154 23 8 6
5. 8 11 11 7 8 1 12 97 133 29 11 8
6... 7 12 8 7 6 8 11 67 81 23 8 6
T... 7 12 8 7 6 8 18 67 67 18 8 6
8... 7 12 8 6 6 8 23 74 55 18 8 6
9.. 7 12 8 6 6 8 23 97 45 18 8 8
10.. ..ol 8 16 8 8 8 11 29 114 55 23 11 -8

7 6 [ 6 23 114 36 18 8 8
7 6 6 6 29 97 45 18 6 6
7 6 6 7 36 97 55 18 6 6
7 6 6 7 45 114 67 14 6 6
8 8 8 10 67 177 81 18 8 8
7 6 6 8 67 177 67 14 6 6
7 6 6 8 55 177 67 14 6 6
7 6 6 11 45 166 67 14 6 6
7 6 6 10 50 133 67 14 6 6
8 8 8 11 97 154 67 18 8 8
7 6 6 8 74 133 55 14 8 6
7 6 6 8 67 154 45 14 8 6
7 6 6 8 67 166 36 14 8 6
7 6 6 8 67| 202 36 | _ 6 6
8 8 8 11 81 177 45 14 8 8
7 6 6 8 55 133 29 11 6 6
7 6 7 8 55 97 29 11 6 6
7 6 8 8 45 97 29 11 6 6
7 6 8 45 97 29 11 6 6
8 8. 11 55 97 36 14 8 8
7 6 - 3 P, -3 S PP, 11 [N PR

Wore.—Discharge determined from a rating curve well defined below 130 second-feet.
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Monthly discharge of Revais Creek near Dizon, Mont., for the year ending Sept. 30, 1914,

Discharge in second-feet.
Run-off j,. ..
Month., (total in racy

Maximum, | Minimum.| Mean, | 8cre-feet).
12 7 8.3 510 { B.
November. . e 16 9.5 12.2 726 | B.
December. . .- 11 7 7.8 480 | B.
8 6 6.5 400 [ B.
8 6 6.5 361 | B.
i1 6 8.5 523 | B.
97 8 42.6 2,530 | A.
202 50 118 7,260 | A.
177 29 65.5 3,900 | A,
29 1 17.1 1,050 | A.
11 6 7.5 461 | B.
8 6 6.5 387 B.

THO JORL - .o veeeeeneeeneneneaanannnen 202 6 25.6 18, 600

THOMPSON RIVER NEAR THOMPSON FALLS, MONT.

LocatioNn.—In the SE. 1 sec. 7, T. 21 N., R. 28 W., at second highway bridge 1 mile
from mouth of Thompson River and 8 miles east of Thompson Falls.

DRAINAGE AREA.—601 square miles.

Recorps Avarnasre.—February 12, 1911, to September 30, 1914.

Gace.—Vertical staff attached to the right-hand downstream side of the center pier.

Di1SscHARGE MEASUREMENTS.—Made from the highway bridge or by wading at the ford
50 feet above bridge.

CHANNEL AND cONTROL.—Practically permanent; broken by one pier; bed of river
composed of gravel and small rock. )

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.4 feet at 5.30
p- m. May 14 (discharge, 1,170 second-feet); ‘minimum stage recorded, 3.7 feet
August 22, 26, 27, and 28 (discharge 115 second-feet).

1911-1914: Maximum stage recorded, 7.8 feet May 29, 1913 (discharge, 3,180
second-feet); minimum stage recorded, 3.7 feet August 22, 26, 27, and 28, 1914
(discharge, 115 second-feet). Open-season records only; flow may have been
lower at times in winter months.

WinTER FLOw.—Discharge relation affected by ice.

Diversions.—A flume takes water from the river one-half mile above the gage for use
in the irrigation of bench lands adjoining Clark Fork between the mouth of
Thompson River and Thompson Falls.

Accuracy.—Results good.

CooPERATION.—Gage-height record furnished by United States Forest Service.

Data insufficient for computation of monthly discharge.

Discharge measurements of Thompson River near Thompson Falls, Mont., during the
year ending Sept. 30, 1914.

[Made by W. A. Lamb.]

Gage Dis-
Date. height. | charge.

’ Feet. Sec.ft.
0 T N a3.9 105
L L2 T P R 3.82 164

@ Discharge relation affocted by ice,
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Daily discharge, in second-feet, of Thompson River mear Thompson Falls, Mont., for
the year ending Sept. 80, 1914. -

Day. Oct. | Mar. | Apr. | May. | June. | Aug. | Sept.

NoTE.—Discharge determined by a well-:leﬁned rating curve.
PROSPECT CREEK NEAR THOMPSON FALLS, MONT.

Locarion.—In the NE. } NE. { sec. 18, T. 21 N., R. 29 W, at first highway bridge
over Prospect Creek above mouth of Dry Creek, about a mile from Thompson
Falls.

DRAINAGE AREA.—139 square miles.

RECORDS AVAILABLE.—February 12, 1911, to September 30, 1914.

Gaae.—Vertical staff attached to pier of bridge.

DiscHARGE MEASUREMENTS.—Made by wading from bridge.

CHANNEL AND CONTROL.—Large rocks; very rough at low water; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year: 5.7 feet at 10 a. m.
May 3 (discharge, 972 second-feet); minimum stage recorded, 2.0 feet at 10 a. m.
August 26-27 (discharge, 8 second-feet).

1911-1914: Maximum stage recorded, 7.5 feet May 29, 1913 (discharge, 1,860
second-feet); minimum stage recorded, 2.0 feet August 26-27, 1914 (discharge, 8
second-feet). Open-season records only.

WinteR Frow.—Discharge relation seriously affected by ice.

Diversions.—Pipe line for a power plant diverts about 40 second-feet around the

gage.
Accuracy.—Results fair.
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Discharge measurements of Prospect Creek mear Thompson Falls, Mont., during the year
ending Sept. 30, 1914.

[Made by W. A. Lamb.]

- t
Gage | Dis-
Date. height. ‘l charge.
Feet Sec.ft.
R R 2.12 18.5
1S3 1 200 .. 2.10 11.8

Daily dischrage, in second-feet, of Prospect Creek near Thompson Falls, Mont., for the
year ending Sept. 30, 1914.

Day. Oct. Nov. | Dec. Jan. Mar. | Apr. | May. | June. | July. | Aug. | Sept.

Nore.—Discharge determined from a fairly well defined rating curve.

PRIEST RIVER AT OUTLET OF PRIEST LAKE, AT COOLIN, IDAHO.

Location.—In the NE. % sec. 9, T. 59 N., R. 4 W., at southeast end of Priest Lake,
at town of Coolin, about 2 miles southeast of outlet -

DRAINAGE AREA.—572 square miles.

RECORDS AVAILABLE.—June 18, 1911, to September 30, 1914; fragmentary.

ELeEvaTION.—Low-water stage of lake, 2,435 feet above sea level.

GaGE.—June 18, 1911, to April 6, 1912, and July 13, 1912, to January 8, 1913, two
vertical staff gages attached to piers of wharf at Coolin. These gages were not
accurately referred to bench marks and both were torn out by ice; after April 18,
1913, inclined staff gage about 200 feet east of the whart and 200 feet north of
Northern Hotel, and vertical staff on right bank 500 feet below outlet.

DISCHARGE MEASUREMENTS.—Prior to September 17, 1913, made from a boat at
outlet; after that date made from a cable. ;

43855°—wsp 392—16——7
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CHANNEL AND cONTROL.—One channel at outlet, with rocky bed #  high banks,
probably permanent. o .

EXTREMES OF DISCHARGE.—1911-1914: Maximum stage réce. ~ 7. ¢.42 feet at 8 p. m.
June 4-6, 1913 (discharge, 5,970 second-feet); minimum stage recorded, 1.54 feet
at 6.30 p. m. September 13, 1914 (discharge, 276 second-feet). -

Winter FLow.—Lake is usually frozen over from January 1 to April 15.

Diversions.—None.

REeeuration.—Natural, in lake.

Accuracy.—A rating curve applicable to the gage at the outlet has been developed
and transferred to the inclined gage at Coolin by means of a curve of relation
between the two gages. Wind on lake causes changes in stage at Coolin without
corresponding changes at outlet; as the discrepancy may not be compensating a
rating curve based on gage heights for inclined gage at Coolin may be consider-
ably in error.

CoorrrATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Priest River at outlet of Priest Lake, at Coolin, Idaho, during
the year ending Sept. 30, 1914.

Date Made b River Lake Dis-
ave. -] — age gage
4 night. | hoight, | oharge-
Feet. Feet. Sec.~fi.
May 27 5.47 6.57 4,770
©27 5. 44 6.57 4,940
June 23 4.00 5.10 3,060

Daily discharge, in second-feet, of Priest River, at outlet of Priest Lake, at Coolin,
Idaho, for the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.-| Sept. °

715 | 943 3,;;8 4,250 [ 2,700 | 985| 385

625 | 2,330 | 4,640 | 3,320 | 1,690 | 595 | 362

655 | 2,330 | 4,900 | 3,280 | 1,600 | 568 | 362
685 | 2,530 | 5,030 | 3,240 | 1,600 | 540 | 408
655 | 2,630 | 4,900 | 3,210 | 1,440 | 540 | 430
685 | 2,730 | 4,900 | 3,170 | 1,440 | 512| 430
715 | 2,840 | 4,900 | 3,170 | 1,440 | 512 | 458
780 | 2,900 | 5,030 | 3,060 | L,360 | 485 | 485
845 | 2,050 | 5,030 | 2,050 | 1,280 | 485 485
845 | 3,170 | 4,900 | 2,950 | 1,280 | 458 | 485
845 | 3,170 | 4,900 | 2,950 | 1,210 | 444 | 485
845 | 3,170 | 4,770 | 2,950 | 1,140 | 430 | 485
845 3,170 | 4,640 | 2,890 | 1,140 | 408 | 485
845 | 3,170 | 4,640 | 2,820 | 1,140 | 408 | 458
878 | 3,170 | 4,510 | 2,760 | 1,060 | 408 | 458
o11 |.. .. 4,380 |.......| "985 | 385|.......

Nore.—Discharge determined from a rating curve fairly well defined between 500 and 5,500 second-feet.
Discharge interpolated, owing to lack of gage readings, Nov. 2; Dec. 11, 17-19, and 25; Jan. 4; Mar. 2, and
4-14; Mar. 30 to Apr. 6; Apr, 23; May 5, 11, and 27; June 2, 9, 11, and 16-20; June 28 to July 1; Aug. 15 and
26. “Mean discharge estimated, owing to fack of gage readings, as follows: Jan. 13 to Feb. 1, 845 second-
feet; Feb. 11-28, 715 second-foet. :
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Monthly discharge of Priest River at outlet of Priest Lake, at Coolin, Idaho, for the year
ending Sept. 30, 1914.

[Drainage area, 572 square miles.]

Discharge in second-feet. Run-off.
Month, per | Depthin Total in ‘}:3;"
. o inches on otal g
Maximum. | Minimum, | Mean. sg]lﬁzge drainage | acre-feet. I
area.
451 0.788 0.91 27,700 | A..
542 .948 1.06 32,300 | A.
586 |  1.02 1.18 36,000 | B.
779 1.36 1.57 47,900 | D.
743 1.30 1.35 41,300 | D.'
717 1.25 1.44 44,100 | C.
2,060 | 3.60 4.02 123,000 | B.
4,300 7.52 8.67| 264,000 | A.
3,520 6.15 6.86 209,000 | C. |
1,780 3.1 3.58 109,000 | B.
628 1.10 1.27 38,600 | B.|
380 664 74 22,600 | B. |
The year. . ........... 5,030 280 | 1,380 241 32,65 | 996,000 |
2

SULLIVAN LAKE NEAR METALINE FALLS, WASH.

LocatioN.—On unsurveyed land, approximately in sec. 31, T. 39 N., R. 44 E., near
the Forest Service ranger sta.tlon at the foor of Sullivan Lake about 6% mlles east
of Metaline Falls.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 16, 1912, to September 30, 1914. ;

Gace.—Vertical staff May 16, 1912, to April 21, 1913; float gage after May 8, 1913.

ExXTREMES OF sTAGE.—Maximum stage recorded during year, 26.55 feet at 8.30 a. m.
May 16; minimum stage recorded, 14.40 feet March 15 and March 18-21.

1912-1914: Maximum stage recorded, 26.55 feet at 8.30 a. m. May 16, 1914;
minimum stage recorded, 11.20 feet at 10 30 a. m. April 13, 1913.

REecULATION.—Most of the surplus flow of Sullivan Creek is diverted into the lake.
Sufficient water is stored in the lake to afford a continuous flow of about 60 second-
feet in the flume of the Inland Portland Cement Co. Zero of gage at elevation of
gate sills; crest of log chute 22 feet and crest of spillway 25 feet above gate sﬂls

CooPERATION.—Gage-height record furnished by Inland Portland Cement Co.
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Daily gage height, in feet, of Sullivan Lake, near Metaline Falls, Wash., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. } Aug. | Sept.

14.95 | 23.50 | 25.30 | 25.60 | 24.70 | 22.75
14.95 | 23.80 | 25.25 | 25.50 | 24.60 | 22.60
15.00 | 24.20 | 25.30 { 25.55 | 24.60 | 22.%L

15.00 | 24.60 | 25.40 | 25.45 | 24.55 | 22.45
15.10 | 25.'00 | 25.45 | 25.45 | 24.50 [ 22.40

15.20 F 25.20 | 25.45 1 25.45 1 24.45 | 22.25
15.30 | 25.40 | 25.40 | 25.45 | 24.40 | 22.10
15.40 | 25.60 | 25.40 | 25.35 | 24.35 | 22.00
15.65 | 25.80 | 25.40 | 25.35 | 24.30 | 21.95
15.80 | 25.40 | 25.40 | 25.30 | 24.30 | 21.90

15.95 | 25.60 | 25.40 | 25.20 | 24.25 | 21.90
16.30 | 25.80 { 25.35 | 25.20 | 24.20 | 21.85

16.70 | 26.10 | 25.45 | 25.20 | 24.20 | 21L.75
17.20 | 26.30 | 25.65 ] 25.20 | 24.15 | 21.60
17.80 | 26.50 | 25.70 | 25.20 | 24.10 | 21.55
18.40 | 26.55 | 25.70 | 25.20 | 24.00 | 21.45
18.80 | 25.55 [ 25.90 | 25.20 | 23.90 | 21.45
19.05 | 25.55 | 25.95 | 25.20 | 23.85 ( 21.45
19.25 [ 25.50 | 25.90 [ 25.20 | 23.80 | 21.45
19,40 | 25.50 | 25.90 | 25.15| 23.70 | 21.45
19.70 | 25.45 | 25.90 | 25.05 | 23.50 | 21.50

21.90 | 25.45 | 25.85 | 24.90 | 23.20
22.30 | 25.45 ] 25.90 | 24.85 | 23.15 1 21.40
-1 18. 8 . 3 L 22.70 | 25.45 | 25.90 | 24.80 23.10 | 21.45
18.70 | 17.30 | 15.50 | 15.55 | 14.75 | 14.80 | 22.90 | 25.40 | 25,90 | 24.80 | 23.00 | 21.50
18.65 | 17.25 | 15.45 | 15.50 |....... 14.85( 23.20 1 25.35 | 25.75 ] 24.80 | 22.95 | 21.45
| 18.60 | 17.25 } 15.45 | 15.50 [.......| 14.90 | 23.45( 25.30 | 25.60 | 24.80 | 22.90 | 21.40
18.55 ....... 15,45 | 15.50 |....... 14,95 |....... 25.30 |.......| 24.75 | 22.85 |-......

)
SULLIVAN CREEK NEAR METALINE FALLS, WASH.,

Locarron.—In sec. 30, T. 39 N., R. 44 E., one-fourth mile below junction of Qutlet
and Sullivan creeks, one-half mile below Sullivan Lake, 1 mile above the dam
of the regulating reservoir of the Inland Portland Cement Co., and about 4 miles
east of Metaline Falls.

DrAINAGE AREA.—Not measured.

Recorps avamasir.—May 16, 1912, to September 30,-1914.

Gaar.—Vertical staff nailed to small tree on right bank.

DiscuareE MEASUREMENTS.—Made by wading or from small bridges above gage.

CHANNEL AND coNTROL.—Cobblestones and rock; slightly shifting.

ExTREMES OF DISCHARGE.—Maximum stage during year estimated (gage washed out
on previous day), 3.80 feet at § a. m. May 16 (discharge, 1,340 second-feet);
minimum stage recorded, 1.35 feet December 9-13, March 9-10, 29-31, April 14
(discharge, 74 second-feet).

1912-1914: Maximum stage recorded, 4.2 feet at 8 a. m. June 2, 1913 (discharge,
(1,650 second-feet); minimum stage recorded, 1.10 feet at 10 a. m. February 1,
1913 (discharge, 53 second-feet).

‘WinteR FLOW.—Discharge relation affected by ice for short periods.

REcuLaTION.—Water diverted above station during high water and stored in Sullivan
Lake; low-water flow regulated by release of this stored water. .

Accuracy.—Results fair.

CoorErATION.—Gage-height record furnished by the Inland Portland Cement Co.
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Discharge measurements of Sullivan Creek near Metaline Falls, Wash., during the year
ending Sept. 30, 1914. ‘

Gage Dis- _ Gage | Dis-
Date. Made by— height. | charge. || D2 Made by height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft.
Jan. 18| L. W.Jordan.......... 1.50 96.5 || June 13| C. O. Brown........... - 2.58 581
Feb. 26 | E. W. Kramer......... 1.38 89.8 T [P [« TR 2.58 573
June 13 | Parker and Brown..... 2.57 53.6 !

Daily discharge, in second-feet, of Sullivan Creck near Metaline Falls, Wash., for the year
ending Sept. 30, 1914. ;

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
133 94 94 94 106 106 74 395 935 470 106 94
120 94 83 106 83 106 74 526 935 |g 470 106 94
120 94 83 ). 106 83 83 74 580 935 420 106 94
133 94 83 106 83 83 74 608 | 1,000 370 106 83
133 94 83 120 74 83 83 608 | 1,060 370 106 83

N . i

133 94 83 164 60 83 120 580 | 1,000 370 106 94
133 83 83 182 60 83 133 635 | 1 348 106 106
120 94 83 133 60 83 148 635 | 1,000 302 106 106
120 94 74 120 60 74 200 695 935 280 106 106
133 83 74 106 60 74 220 | 1,000 815 260 106 106
148 83 74 106 106 83 260 | 1,060 815 240 106 120
133 83 74 106 106 83 280 | 1,130 815 240 106 120
133 83 74 106 120 83 348 | 1,060 608 220 94 120
120 83 120 106 120 83 325 | 1,060 608 200 94 120
120 83 120 106 94 106 370 | 1,200 635 200 94 133
120 83 106 94 j- 83 106 498 | 1,340 665 182 94 120
120 94 94 94 83 120 445 | 1,200 695 182 106 133
106 106 83 106 83 120 395 | 1,130 725 182 106 148
106 106 83 106 83 120 370 | 1,130 635 164 120 182
106 106 83 106 83 120 3% | 1,060 608 164 120 164
106 106 94 106 94 120 395 | 1,060 552 133 120 164
106 106 94 106 94 94 370 | 1,060 470 133 133 133

94 106 106 83 106 94 370 | 1,060 445 133 106 120
106 106 106 83 106 83 370.1 1,060 445 120 120 120
106 120 106 83 94 83 395 | 1,060 420 106 106 120

94 106 106 94 94 83 420 935 498 106 106 106
106 120 106 106 83 83 395 | 1,000 525 106 106 106

94 120 106 941 - 106 83 370 875 498 106 106 120

94 106 94 94 (..., 74 370 755 498 106 106 120

94 94 94 94 .. ... 74 370 695 445 106 106 120

94 ... ... 94 106 (....... 4. 815 [....... 106 106 |.....i.

NotE.—Discharge determined from & fairly well-defined rating curve. Discharge relation affected by

ice and discharge estimated, Feb. 6-10.

period estimated by observer.

Gage washed out May 16 replaced May 24; gage heights for this

Monthly discharge of Sullivan C’ree‘k near Metaline Falls, Wash., for the year ending
Sept. 30, 1914, ‘

Discharge in second-feet.
Run-off Acecu-
Month, (total in Tacy.
. Maximum. | Minimum.| Mean. | 2cre-feet). ‘
148 94 116 7,130 | B. |
120 83 97.3 5,790 | B.
120 74 91.6 5,630 | C. -
182 82 107 6,580 | B. |
120 60 88.1 4,80 | C. !
120 74 91.2 5,610 | C.
498 74 290 17,300 | B.
1,340 395 903 55,500 | B. |
1,060 420 707 42,100 | B.
470 106 222 13,600 | B.
133 94 107 6,580 | B.
182 83 118 7,020 | B.
1,340 60 246 178, 000
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KETTLE RIVER AT BOYDS, WASH.

Locatron.—In sec. 9, T. 87 N., R. 37 E. Willamette meridian, opposite Great
Northern Railway depot at Boyds, 1} mile above Sherwood Creek and 4 miles
above mouth, in Ferry County.

DRrAINAGE AREA,—4,060 square miles, measured on British Columbia Railway Belt
map and United States Geological Survey map of State of Washington.

RECORDS AVAILABLE.—September 10, 1913, to September 30, 1914.

Gage.—Since October 18, 1913, inclined and vertical staff, 0 to 13 feet, on right bank,
800 feet east of Great Northern Railway depot; September 10 to October 17,
1913, a vertical staff gage anchored to upstream side of right abutment of Great
Northern Railway bridge, a mile below present site and at different datum.

DisCHARGE MEASUREMENTS.—Made from a cable 600 feet above gage or by wading.

CHANNEL AND cONTROL.—One channel at all stages; banks high and will not overflow;
control at low stages formed by gravel and cobblestone riffle about 200 feet below
gage; controlgat medium and high stages formed by section of stream bed extending
for some distance below gage. Both controls may shift during floods. Zero
flow would occur at gage height of —1.1foot 0.1, as determined August 22, 1914.

EXTREMES OPF DISCHARGE.—Maximum stage recorded during period, 10.0 feet at 7
a. m. May 17 (discharge, 18,000 second-feet); minimum stage recorded, 0.28
foot at 7 a. m. August 30, 1914 (discharge, 288 second-feet).

WinteR FLow.—Discharge relation seriously affected by ice; flow estimated from
discharge measurements and records of temperature.

Drversrons.—None.

REGULATION.—A small amount of storage is utilized for meeting diurnal fluctuation
of load at the power plant at Cascade, British Columbia.

Accuracy.—Gage readings considered fairly®reliable and rating is well defined.
Very little diurnal fluctuation. Results excellent except when discharge re-
lation was affected by ice.

Discharge measurements of Kettle River at Boyds, Wash., for the period Sept. 10, 1913, to
Sept. 30, 1914.

. Gage Dis- Gage | Dis-

Date. Made by height. | charge. || DAte- Made by— height. | charge.

Sec.-1t. Feet. | Sec.-ft.

Oct. 18 1,110 || June 6 | Parker and Brown..... 7.81 | 12,100

Nov. 3 1,020 19 | C. O, Brown...... .. 6.84 9,360

4 1,070 20 do. 6.44 8,460

Jan. 13 881 || Aug. 21 |.... .64 435

14 830 22 |. .63 434

Feb. 5 490 {| Sept. 7 .31 302
June 5 13,700

a Discharge relation affected by ice.

Notg.—The following gage readings were made at the Great Northern Railway bridge in connection
with discharge medsurements made Oct. 18, 1913, to Jan. 14, 1914: Oct. 18, 4.03 feet; Nov. 3, 3.97 feet;
Nov. 4, 3.99 feet; Jan. 13,3.70 feet; Jan. 14, 3.55 feet.

-,
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Daily discharge, tn second-feet, of Kettle River at Boyds, Wash., for the period Sept 10,
1913, to Sept. 30, 1914.

Day. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
970 865 935 520 665 | 1,560 | 8,080 | 8,540 | 4,760 795 205

1,040 830 865 520 695 1 1,560 | 9,750 (10,500 | 4,420 795 295

1,040 795 865 520 665 | 1,560 112,400 |11,800 | 4,090 760 295

1,040 760 900 520 665 | 1,560 (14,300 (16,800 | 3,930 728 295

1,040 | 665 | 935 | 490 | 665 1,650 |13,200 {15,100 | 3,770 | 728 205

1,040 | 665] 935 490 | 665 | 1,950 [11,300 [11,300 | 3,470 | 665 295

1,040 [ 635 | 935| 490 | 635 | 2,780 110,200 | 9,500 | 3,190 | 665 205

1,040 605 865 520 635 1 3,930 | 9,500 | 8,080 | 2,910 605 295

1,040 605 795 548 635 | 4,760 | 9,500 | 7,420 | 2,650 520 295

1,040 | 605 | 830| 575| 6355 10,500 | 7, 2,400 | 495 295

970 605 900 605 635 | 5,650 (11,800 | 7,000 | 2,280 495 295

935 575 935 665 617 | 6,210 11,500 | 7,210 | 2,400 520 315

900 [ 548 | 865| 695| 617 | 6,800 {11,800 | 7,420 | 1,560 | 520 315

965 605 795 728 617 | 7,860 12,400 | 8,780 i 2,060 520 335

830 605 865 795 665 | 9,260 |14, 300 750 | 2,060 520 375

830 635 865 795 665 110,800 16,500 10,200 | 1,950 495 375

865 | 635( 900| 728| 695 [13,200 (18,000 |10,200 | 1,850 | 495 420

865 638 935 695 760 {11,500 15,700 (10,500 | 1,750 470 420

865 728 865 665 830 110,000 14,000 | 9,500 | 1,650 470 420

865 728 865 605 935 | 9,750 |13,200 8 310 | 1,560 470 495

1,040 865 665 830 665 | 1,040 (11,000 (12,100 | 7,210 | 1,370 445 548
1,040 865 665 795 865 | 1,200 10,200 (12,400 | 6,600 | 1,370 445 695
1,040 830 605 728 865 | 1,370 | 9,500 (12,400 | 5,830 | 1,200 420 830
1,200 | 830| 605| 695| 665 1,560 | 9,020 (13,200 | 5,200 | 1,200 | 398 695
1,040 865 |- 548 635 665 | 1,750 | 9,500 (13,700 | 5,200 | 1,120 375 635
1,120 | 865 654| 635] 665 | 1,750 | 9,500 (13,200 | 5,470 | 1,040 | 375 635
1,200 865 760 605 695 | 1,750 | 9,020 (11,500 | 5,470 | 1,040 375 635
1,370 | 865 | 865 8,780 (10,200 | 5,110 | 970 | 375 635
1,560 865 900 8,310 | 9,020 | 4,930 795 355- 760
1,370 865 935 7,860 | 8,080 | 4,760 865 288 970
1,040 |....._. 935 | 548 [.......| 1,560 |....... 7,860 |....... 865 | 395 |.......
Nore.—Discharge determined as follows: Sept. 10 to Oct. 17, 1913, {rom a rating curve fairly well defi ned

between 700 and 1,200 second-feet; Oct. 18, 1913, to Sept. 30, 1914 from a rating curve well defined below
15,000 second-feet; dlscha.rge mterpolated Oct. 13 and Dec. 26-27 discharge estimated because of ice from
observer’s notes, chmat]c records, and one discharge mea.suremeut Jan. 26 to Feb. 14.

Monthly discharge of Keitle River at Boyds, Wash., for the year ending Sept. 30, 19314..‘

Discharge in second-feet. ;

Run-off Accu-

Month. (total m

i ini acre-feet). | T2CY:
Maximum. | Minimum.| Mean. . i
October. . .. 1,560 785 954 58,700 | A.
November.. - 1,040 830 923 54,900 | A.
December.......... .. et 935 548 692 42,500 | B.
January............ .. 935 548 800 49,200 | B.
February........... . 865 490 640 35,500 | B.
March................ - 1,750 617 976 , A.
April ..ol 13,200 1,560 7,010 417,000 | Al
AY et 18,000 7,860 | 12,000 738,000 | A.
June........ - 16,800 4,760 8,360 497,000 | A.
July.... .. 4,760 795 2,150 132,000 | A.
August..... 795 288 512 31,500 | A.
September.. .. ... i 970 295 458 27,300 |-A.

The year. ... ... i iieiiiiiieaaaiiaaaaans . 18, 000 288 2,960 | 2,140,000
: *.
HALL CREEK NEAR INCHELIUM, WASH.
Location.—In sec. 2, T. 32 N,, R. 36 E., at Wires bridge, one-fourth mile from Gwen

mine, 3 miles above mouth, and 34 miles west of Inchelium, after May 15, 1913;

prior to that date, in sec. 6, T. 32 N., R. 37 E_, about half a mile above mouth,
DRAINAGE AREA.—160 square miles at present site; 163 square miles at-original site.
Recorps avarmaBre.—December 18, 1912, to September 30, 1914. ‘
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Gaces.—Vertical staff on left abutment of bridge; original, or lower, gage wasa vertical
staff on right bank, one-fourth mile above a wagon bridge.

DiscHARGE MEASUREMENTS.—Made from a bridge or by wading.

CHANNEL AND CONTROL.—Shifting at extreme stages only at present site; shifting at
original location.

WinTER FLOW.—Discharge relation affected by ice for short periods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and also for period
December 18, 1912, to September 30, 1914, 3.1 feet at 6.20 a. m. April 16 (dis-
charge, 965 second-feet); minimum stage recorded, 0.05 foot at 6.45 p. m. Septem-
ber 5, and 8 a. m. and 7.30 p. m. September 6 ‘discharge, 18 second-feet).

DiversioNs aND RecuraTions.—None.
Accuracy.—Results good except for winter season. .

Discharge measurements of Hall Creek mear Inchelium, Wash., during the year ending
Sept. 30, 1914.

Gage Dis- - Gage | Dis-
Date. Made by— height, | charge. Date. Made by height. | charge
Feet. | Sec.ft.
Oct. 81 | F.B.Storey........... 0.24 33.1 || Mar. 23
Jan. 25 | L. W.Jordan.. .. .50 45.8 || Apr. 23
Feb. 7 { James E. Stewart a2.45 33.1 ay 2.
13 | W. E. Holtb. .43 46.2 || Aug. 25
26 |-,...do....... . .56 61,0 25
Mar. 21 4..... do.eaiiil 1.25 205
a Discharge relation affected by ice. bEngineer, United States Office of Indian Affairs.

Dasly discharge, in second-feet, of Hall Creek near Inchelium, Wash., for the year ending
. Sept. 30, 1914.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
24 34 53 56 36 74 157 346 143 62 27 20
27 34 50 62 34 76 152 365 145 64 27 20
24 32 49 66 34 72 152 425 1351, 57 27 21
25 33 46 71 32 72 189 445 131 62 27 21
27 34 45 78 33 ket 236 425 145 65 27 19
28 36 43 118 35 69 327 385 135 64 27 18
28 36 40 152 33 72 445 365 143 55 27 22
29 34 40 186 28 76 525 346 147 51 25 25
27 36 38 174 25 80 525 327 122 51 24 24
28 38 36 147 36 86 567 327 114 46 24 24
30 40 38 133 40 86 567 308 114 45 24 25
32 40 40 129 43 92 610 327 112 45 22 24
32 43 38 120 46 98 653 308 108 45 22 22
34 43 36 112 55 108 653 308 103 50 21 24
32 45 36 108 55 122 830 308 96 47 21 27
34 45 36 103 53 135 920 327 92 43 21 33
34 46 36 98 50 138 785 308 88 43 21 37
35 47 36 94 50 138 653 290 86 40 22 40
36 50 34 88 50 186 610 290 80 40 21 40
37 50 32 80 50 212 653 254 79 36 21 33
38 53 31 79 50 202 610 254 78 36 21 32
40 50 29 69 50 219 567 219 80 36 20 29
37 g‘; 28 62 53| 219 525 236 74 34 20 25
36 29 57 54 236 485 219 82 34 20 24
37 62 32 55 56 219 465 206 91 33 20 27
38 59 35 55 62 |- 212 445 193 80 32 20 27
36 57 40 59 64 186 445 199 74 32 20 27
35 56 44 36 66 183 405 202 74 31 20 28
34 55 46 145 365 174 67 30 20 27
30 53 50 186 346 163 65 29 20 28

. 30 |....... 53 145 |- .unn.t 145 ..., 28 20 |.......

Note.—Discharge determined from a fairly well-defined rating curve. Discharge estimated, because of
ice, from observer’s notes, climatic records, and one discharge measurement, Jan. 28 to Feb. 13.
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Monthly discharge of Hall Creek near Inchelium, Wash., for the year ending Sept. 30, 191 4

Discharge in second-feet. |
Run-ofl |4,
Month. (total in racy.
Maximum. | Minimum, | Mean, | 2ore-feet).
[0 T 40 24 32.1 1,970 | A.
- 62 32 45.1 2,680 | A.
53 28 39.3 2,420 | A.
186 a 36 80.4 5,500 | B.
66 a25 45.5 2,530 | C.
236 69 136 8,360 | A.
920 152 496 29,500 | B.
445 145 290 17,800 | A.
147 65 103, 6,130 | A,
65 28 44,1 2,710 | A,
27 20 22.5 1,380 | B.
40 18 26. 4 1,570 | B.
920 18 114 82,600

e Estimated.
STRANGER CREEK AT INCHELIUM, WASH.

Location.—In see. 5, T. 32 N, R, 37 E. Willamette meridian, below all tributaries,
about half a mile above mouth and half a mile south of Inchehum in Ferry
County.

DRAINAGE AREA.—T74 square miles (measured.on Colville Indian Reservatlon map,
edition of 1913).

RECORDS AVAILABLE.—March 18, 1914, to September 30, 1914.

Gaae.—Vertical staff, 0 to 5 feet, on right bank, read once a day to nearest quarter-
tenth of a foot, by Walter Johnson.

DiscHARGE MEASUREMENTS.—Made from wagon bridge 50 feet below gage, or by
wading.

CHANNEL AND cONTROL.—Bed of stream composed of sand and gravel; overhanging
brush partially obstructs flow at high sgfages. Omne channel at all stages. Sand

« and gravel riffle control 15 feet below gage shifts readily. Zero flow would oceur
at gage height of about 0.4 foot, as determined August 26, 1914.

EXTREMES OF DISCHARGE.—Minimum stage recorded durmg period, 3.80 feet April
18-19 (discharge, 209 second-feet); minimum stage recorded. 0.78 foot August 30
to September 6 and September 12 and 13 (discharge, 4.6 second-feet).

WiINTER FLOW.—No information.

Drversions.—Several small ditches divert water for irrigation above gage.

RrcuraTioN.—None.

Accuracy.—Gage-height record apparently reliable, rating curve fairly well defined.
Some diurnal fluctuation March to June. Results fair.

Discharge measurements o]Stranger Creek at Inchelium, Wash., for the period of Jun. 25 to
Sept. 30, 1914.

- e | Dis- Gage | Dis-
Date. Made by 1onts | charse. || Date: Made by— hoht. | change.
Feet. | Sec~ft. Feet. | Sec.ft.
Jan, 25 | L. W Jordan 12.50 || June 23 1.38 28.9
Feb. 26 | W. E Holt 18.0 || July 9{.... 1.15 | 18.5
Mar. 21 f..... d.o. 43.2 Aug. 6 92 6.99
23 |..... e [ T . 47.5 26 82 5.10
Apr. 2; Holt and Talbert .. . 1[7)3 Sept 2? gg i g(l)
. May 20l .- X ept. .
June 6 [................. . 39.2

NoTE.—All measurements except those of Jan. 25 and Aug. 26 were made by engineers of the United
States Office of Indian Affairs.
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Daily discharge, in second-feet, of Siranger Creek at Inchelium, Wash., from Mar. 18 to
Sept. 80, 1914,

N B ERRDE RN OO OO RSOOSR

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
122 47 22 10.3 4.
112 42 21 10.3 4.
106 39 21 9.3 4.
106 39 19 8.3 4.
106 371, 19 8.3 4.
100 34 22 8.3 4.

93 42 22 7.7 5.
93 42 18 7.7 5.
42 16 7.7 5.
87 37 16 7.7 5.
87 37 15 7.2 5.
87 37 15 7.2 4.
87 37 15 2 4,
81 37 16 7.2 5.
81 37 15 7.2 8.
81 34 14 7.2 7.
81 33 13 7.2 7.
78 32 12 .2 7.
78 30 12 7.2 8.
72 28 12 6.4 7.
70 28 12 6.4 7.
64 28 12 6.4 7.
75 27 12 5.5 8.
72 27 12 5.5 8.
70 27 12 5.5 6.
64 25 12 5.5 8.
64 23 11 5.5 6.
58 23 11 5.0 6.
53 23 11 5.0 6.
50 22 11 4.6 7.
47 |eeennenn 11 4.6 {.. ... -

Note.—Discharge determined as follows: Mar. 18 to Apr. 25 from a rating curve well defined between 15
and 200 second-feet; May 2 to Sept. 30 from a rating curve fairly well defined between 4 and 120-second-feet.
Owing to shifting channel, discharge interpolated Apr. 26 to May 1.

Monihly discharge of Stranger Creck at Inchelium, Wash., for the period of Mar. 18 to
Sept. 30, 1914, :

Discharge in second-feet.

Run-off Acet-
Month. {total in
Maximum. | Minimum.| Mean. acre-feet).

WEEEEp

NORTH FORK OF COEUR D’ALENE RIVER AT PRICHARD, IDAHO.

LocaTtioNn.—In sec. 20, T. 50 N., R. 4 E., at the Prichard ranger station, three-eighths
mile above Prichard Creek and one-half mile above Prichard.

Dramnaage ArREA.—Not measured.

REecorRDs AVAILABLE.—October 23, 1911, to September 30, 1914.

Gaae.—Vertical staff in 3 sections on right bank.

DiscEARGE MEASUREMENTS.—Made from a cable at the gage or by wading.

CHANNEL AND cONTROL.—Fine gravel; shifting in floods.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet April 16
(dischgrge, 6,530 second-feet); mimimum stage recorded, 0.80 foot September 5-10
(discharge, 126 second-feet).

1911-1914: Maximum stage recorded, 6.1 feet May 10-11, 1913 (discharge, 7,610
second-feet); minimum stage recorded, 0.80 foot September 5-10, 1914 (discharge
126 second-feet).

‘WinTer FLOW.—Discharge relation affected by ice.

DIvERSION AND REGULATION.—None.

Accuracy.—Results good.

CooPERATION.—Gage-height record and some discharge measurements furnished by
United States Forest Service.

Discharge measurements of North Fork of Coeur d’Alene at Prichard, Idaho. during the
year ending Sept. 30, 1914.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
’ | Feet, | Sec.-ft. Feet, | Sec.-ft.
Jan. 7 |{L.W.Jordan.......... | 280 1,830 (| Jan. 9 | L. W.Jordan.......... 2.53 54
81..... 5 1 | 2.66 1,710 || Mar. 6 | E. D, Gardner......... 1.90 750
-

Daily discharge, in second-feet, t(;r.f North Fork of Coeur & Alene River at Prickard, Idaho,
for the year ending Sept, 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
|
158 | 163 gze 217 | 414 1,120 | 2,030 | 730 | 254 | 164 131
152 | 172 31 2211 414| 940|1,180{2,80 ]| 730! 254 164 128
149 | 178 0| 2131 328| 885 |1,240 (3,500 730 250| 164 128
149 196 31 210 | 328 | 885 1,500)3,330| 730; 273| 164 128
155 | 278 | 486 | 354 780 | 2, 2 630 | 296 | 161 126
Bereeaeeann 158 [ 384 | 4B4 11,500 254| 730|4,010| 2,180 639] 296 161 12
Teaaanannns 158 | 481 | 442 (2,180 268 730 |4,190 |1, 55 | 288 161 126
- IR 163 | 414| 420/ 1,500 | 301 | 830 | 4,370 {1,870 280 | 161 126
[ SRR 178 1 384 | 398 1,500 | 384 11,060 4,010 2, 5181 272| 155 126
10.eiieiaann.. 196 | 354 3"76 1,240 | 384 | 1,180 | 3, 2,500 | 481 | 263 | 152 126
3 SO 233 | 354| 3p4)1,060) 354)1,310|3,840 2180 481| 254) 149 128
120 e, 246 | 354 344 | '885( 354 1,380 (3,840 |2,180| 481 | 259 149 131
- R 254 | 327| 333| 780 | 328|1,450 | 3,670 | 2,180 | 481 | 263 | 147 149
Moo, 273 | 327 322 730 | 328)2030(4,190]2,180 464 | 263 | 144 164
IR 254 | 301 311| 684 301(282|4,910|218 | 448 259 | 144 278
I
16 23] 301 684 | 287 2,820 | 5,900 | 2,180 | 432 234 | 142
h Y SO 384 | 289 556 2782500 4,550 2,030 | 416| 220} 147 414
18, iienn.. 192 | 4811 278 598 263 |3,160 | 4,420 | 1,880 | 400 | 221 | 152 234
b3 206 639 267| 518| 278|3,160 4,280} 1,730 | 384 ] 213| 164 234
b\ T, 2211 598 256 | 481| 20628201 4,140 | 1,500 1 384 | 206 164 225
|
b2 DO 195 | 519 | 245| 448 | 301 | 2,500 | 4,010 | 1,420 | 384 | 199 | 164 213
7 R 185 | 481 | 234 3% | 188 | 164 196
P I 172 | 481 384 | 178] 164 178
e 175 448 3 414 175 164 172
2 178 481 213 399 169 | 158 161
2Baaann 175 519| 213 3841 166| 155 144
Py U 172| 519 213 3841 166 147 144
28 s 172 556 213 3541 166 138 142
2. e, 169 | 508 354 164 | 133 10
.............. 169 | 598 273 3541 164| 131 140
3 T 166 |..onn.. 233 | 448 |......jL060 ...} 730|....... 164 | 131 (.......
|

] |
Norte.—Discharge determined from a rating curve fairly well defined between 150 and 2,050 second-feet.
Tee reported Jan. 1, 2, 28-30 and Fe\*‘a. 2-10, but discharge relation apparently not affected.
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Monthly discharge of North Fork of Coeur d’ Alene River at Prichard, Idaho, for the year
ending Sept. 80, 1914.

Discharge in second-feet. Run-oft A
Month. (total in rgccu-
Maximum, | Minimum. | Mean. | acre-feet). | "2¢¥*

October.. 273 149 189 11,600 | A.
639 163 409 24,300 | B.

576 213 333 20,500 | C.

2,180 210 725 44,600 | B.

730 254 403 22,400 | C.

3,160 730 1,600 98,400 | B.

5,990 1,120 [ 3,430 | 204,000 | B.

3,500 730 1,830 113,000 | B.

730 354 482 28,700 | B.

296 164 227 14,000 | B.

164 131 153 9,410 | B.

414 ~ 126 171 ) B.

..................................... 5,990 126 830 601,000

COEUR D’ALENE LAKE AT COEUR D’ALENE, IDAHO.

Location.—About 800 feet southeast of the railroad station at Coeur d’Alene.

DRrAINAGE AREA.—Not measured. :

RECORDS AVAILABLE.—February 11, 1905, to September 30, 1914 April 26, 1903, to
February 10, 1905, at gage of the St. Joe Boom Co., at mouth of St. Joe Rlver.

Gace.—Vertical staff; add 2,100 feet to reduce readings to mean sea level.

ExXTREMES OF sTAGE.—Maximum stage recorded during year, 29.90 feet at 7 a. m.
April19; minimum stage recorded, 22.22 feet at 7 a. m. December 31 and January 2,

1903-1914: Maximum stage recorded, 34.45 feet May 30-31, 1913; minimum
stage recorded, 19.9 feet on October 10-12, 1904, September 24-25, 1905, October
14 to November 3, 1906.

DiversioNs.—None.

RecuLatioN.—Considerable storage is utilized by the Washington Water Power Co.
for increasing the summer flow of Spokane River; regulation is effected by tainter
gates and a bear-trap dam at Post Falls. .

CooPERATION . —(age-height record furnished by the Washington Water Power Co.

Daily gage height, in feet, of Coeur d’ Alene Lake. at Coeur d’ Alene, Idaho, for the year
ending Sept. 80, 1914. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

oo 25,50 | 23.98 | 23,06 | 22.24 | 26.02 | 25.30 | 26.20 | 29.00 | 26.74 ( 26.40 | 26.12 | 24.78
2 25.46 | 23.80 | 23.04 | 22.22 | 25.98 | 20.54 | 26.10 | 28.80 | 26.77 | 26.44 | 26.10 | 24.72
S 25.42 | 23.72 | 22.98 | 22.28 | 25.88 | 25.80 | 26.34 | 28.72 | 26.78 | 26.47 | 26.06 | 24.70
L 25.38 | 23.70 | 22.90 | 22.32 | 25.70 | 25.95 | 26.54 | 28.78 | 26.74 | 26.50 | 26.04 | 24.66
s 25.34 | 23.66 | 22.86 | 22.40 | 25.46 | 26.00 | 26.64 | 28.86 | 26.66 | 26.50 | 25.96 | 24.58

PRVIER FRXBY
EEERER BEEKS
B
8
R
k
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SPOKANE RIVER AT POST FALLS, IDAHO.

Locarion.—In sec. 4, T. 50 N., R. 5 W., about one-third mile below Washington
Water Power Co.’s poW‘er plant, three-fourths mile below intake of the Spokane
Valley Land and Water Co.’s canal and about a mile below Post Falls.

DrAINAGE AREA.—Not measured.

REecorps AVAJI.ABLE.—J&DU“.a.I‘y 1, 1913, to September 30, 1914.

Gaae.—Vertical staff in three sections on left bank; add 2,000 feet to reduce readings
to mean gea level. ‘

DISCHARGE MEASUREMENTS}.—Made from cable about 500 feet below gage.

CHANNELS AND CONTROL.—(ravel and small bowlders; banks high; one channel at
all stages; shifts only ati extreme stages.

EXTREMES OF DISCHARGE.—+Maximum stage recorded during year, 74.80 feet at 7.30
a. m. April 19 (discharge, 20,600 second-feet); minimum stage recorded, 66.22
feet at 7.30 a. m. September 8 (discharge, 884 second-feet).

1913-1914: Maximum jstage recorded, 77.80 feet at 8 a. m. May 30 and June 1,
1913 (discharge, 31,500 second-feet); minimum stage recorded, 66.22 feet at 7.30
a. m. September 8, 1914 (discharge, 884 second-feet).

WintER FLow.—Discharge relation unaffected by ice.

Drversions.—The Spokane| Valley Land and Water Co.’s canal diverts from river
about three-fourths mile above gage. '

RecuratioN.—Flow partly controlled by storage in Coeur d’Alene Lake.

Accuracy.—Measuring conditions favorable, but gage is read only once a day and
results are somewhat impaired by diurnal fluyctuation caused by operation of

* power plant. 1

COOPERATION.—Gage-height\ record and some discharge measurements furnished by

Washington Water Power Co.

No discharge measurements made during the year.

Daily discharge, in second-feet, of Spokane River at Post Falls, Idaho, for the year ending
‘ Sept. 80, 1914.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.- July. | Aug. | Sept.
1..........] 1,380 | 4,530 | 4,170 | 1,560 | 3,830 | 6,780 | 8,760 | 17,600 | 6,780 | 1,560 | 1,380 | 1,150
Do 1,380 | 5,290 | 4,170 | 1,560 { 3,510 | 7,010 | 3,670 | 16,900 | 6,780 | 1,660 | 1,300 | 1,150
Beiiiiianns 1,380 | 2,120 | 4,170 | 1,560 | 5,200 | 7,250 | 2,240 | 16,900 | 7,740 | 1,560 { 1,470 | 1,080
4ol 1,560 | 2,000 | 4,170 | 1,660 [ 6,780 | 7,740 | 7,250 | 17,300 | 7,740 { 1,470 | 1,560 | 1,560
5ol 1,660 | 2,000 | 3,510 | 1,770 | 6,780 | 7,490 | 9,020 | 17,300 | 7,740 | 1,660 | 1,470 | 1,560
B 1,560 | 4,170 | 3,510 | 1,660 | 5,900 | 7,490 | 9,560 | 17,300 | 7,740 | 2,240 | 1,470 | 1,300
Y T 1,560 | 5,290 | 2,910 | 1,660 | 6,330 | 7,740 | 13,500 | 16,900 | 7,740 | 1,660 | 1,470 9.
Beianann.n 1,560 | 5,090 | 3,050 | 1,770 | 6,110 | 7,740 | 13,800 | 16,600 | 7,490 | 1,560 | 1,470 884
Qs 4,900 | 2,000 | 1,660 7,740 | 16,900 | 16,200 | 7,490 | 1,470 | 1,470 | 1,470
100 iin.n. 2,120 | 4,710 | 2,120 | 1,770 | 6,110 | 7,740 | 17,300 | 16,200 | 7,250 | 1,560 | 1,560 | 1,150
| S PO 2,120 1 2,120 | 2,000 | 1,660 | 5,090 | 8,500 | 17,600 | 16,600 | 7,010 | 1,560 | 1,470 | 1,220
12000000 2,240 | 1,660 | 2,120 | 1,660 | 5,900 | 9,020 | 18,000 | 16,200 | 7,010 | 1,660 | 1,470 | 970
3. 2,240 | 4,000 | 2,000 |1 1,770 | 5,690 | 9,290 | 18,000 | 16,200 | 6,780 | 1,560 | 1,470 | 1,080
oL 2,240 | 5,090 | 2,120 | 1,770 | 5,490 | 9,290 | 18,400 | 16,200 | 6,780 | 2,000 | 1,380 | 1,080
TR 7120 | 4,530 | 2,120 | 1,880 | 5,200 | 9,290 | 18, 16,200 | 6,550 | 1, 1,380 | 1,380
Seoiiiin. 42,120 1 4,350 | 1,770 | 1,770 | 5,090 | 9 19,100 | 16,200 { 2,630 | 1,560 | 1,380 1,300
[V SO 3 4,170 | 1,770 | 1,770 | 4, 10,700 | 19,800 | 16,200 | 2,240 | 1,470 | 1,380 | 1,150
18 ... ... 2,120 | 1,770 | 1,880 |/ 1,770 | 4,900 | 10,400 | 20,200 ( 16,200 | 2,240 | 1,380 | 1,380 | 1,080
9. 2,240 | 1,770 | 1,770 |/ 1,880 | 4,530 | 10,400 | 20,600 | 16,200 | 2,120 | 1,470 | 1,380 | 1,150
200 . A 1,770 | 1,770 {11,880 | 4,530 | 11,900 | 19,800 | 15,900 | 1,880 1,380 | 1, 970
2. 2,120 | 1,560 | 1,770 {11,770 | 4,350 | 12,200 | 19,800 | 15,500 | 1,770 | 1,470 | 1,300 | 1,150
22... ... 2,120 | 3,510 | 1,770 111,770 | 4,530 | 12,500 | 19,800 | 14,800 | 1,560 | 1,380 | 1,380 | 1,300
B 2,240 | 3,830 | 1,770 | 3,050 | 4,710 | 12,200 | 19,800 | 14,800 | 1,660 | 1,380 | 1,300 | 1,660
AU 2,240 0 15,490 200 1, 1,080
2B, 2, 830 5 1, 1,

D 2,240 1,300
27,00 1220 1,020
28 4,900 1,080
20,1000 4710 1,150
30 4,710 | 1,300
E3 SO 4,530 12,240 {.......{ 11,600 | .......] 8,760 |.......| 1,300 | 1,080 |...-...
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Monthly discharge of Spokane River at Post Falls, Idaho, for the year ending Sept. 30,
1914.

Discharge in second-feet.
Runoff |,
Month. (total in
Maximum. | Minimum.| Mean, | 2crefeet). ’
i
4,900 1,380 2,320 143,000 | B.
5,290 1, 560 3, 590 214,000 | B.
4,170 1,300 2,270 140,000 | B.
7,490 1, 560 2,700 166, B.
6,780 3,200 5,310 205, B.
13, 500 6,780 10, 000 615,000 | B.
20, 600 2,240 16,300 970,000 | B.
17, 600 8,760 | 15,200 935,000 | B.
7,740 1,470 4,520 269,000 | B.
2,240 1,220 1,510 92,800 | B.
1,560 1,080 1,390 84,800 | B.
1,660 884 1,200 70,800 | B.
20, 600 884 5,520 | 4,000,000

Monthly discharge of %’?okane River and Spokane River Land & Water Co. canal at Post
'alls, Idaho, for the year ending Sept. 30, 1914,

Discharge in second-feet.

Run-off
Month, River. (iofal in | 2500
Canal Total acre-feet). | 7°
. (mean). | (mean).
Maximum. | Minimum. | Mean
4,900 1,380 2,320 60.9 2,380 146,000 | B.
5,290 1,560 3, 590 50.0 3,640 217,000 | B.
4,170 1,300 2,270 52.1 2,320 143,000 | B.
7,490 1,560 2,700 57.0 2,760 170,000 | B.
6, 780 3,200 5,310 58.1 5,370 298, B.
13, 500 6,780 [ 10,000 62.4 10, 100 621,000 | B.
, 600 2,240 16, 300 72.4 16,400 976,000 | B.
17,600 8,760 15, 200 77.0 15,300 941, B.
7,740 1,470 4,520 77.0 4,600 274,000 | B.
) 24 1,220 1,510 77.0 1,590 97,800 | B,
1,560 1,080 1,390 77.0 1,470 90,400 | B.
1,660 884 1, 77.0 1, 76,200 | B.
The year.............. 20, 600 884 5,520 66.5 5,590 | 4,050,000

SPOKANE RIVER AT SPOKANE, WASH.

Location.—In sec. 9, T..25 N., R. 43 E., about 500 feet above the Washington Water
Power Co.’s steam plant in city of Spokane, and about 4 miles above Latah Creek.

DRAINAGE AREA.—4,000 square miles.

REcorDs avAiLABLE.—October 25, 1896, to September 30, 1914.

Gage.—Since July 24, 1911, located about 500 feet above Washington Water Power
Co.’s steam-power electric plant; October 16, 1913, inclined and vextical staff
was substituted for vertical staff used prior to that date; referred to sea-level
datum; all gages installed by Washington Water Power Co. October 25, 1896, to
July 8, 1903, the gage was at the Oregon Railroad & Navigation Co.’s bridge;
July 9, 1903, to March 30, 1904, at the Olive Avenue Bridge; March 30, 1904, to
March 1, 1907, at the Mission Street Bridge; March 1, 1907, to July 23, 1911, at the
point where Martha Street approaches the river and about 1,000 feet above the
present gages.

DISCHARGE MEASUREMENTS.—Made from a cable 75 feet above the gage. Prior
to September 9, 1913, made from a cable at the Martha Street site.

CHANNEL AND CONTROL.—Gravel and bowlders; slightly shifting in floods.



UPPER COLUMBIA RIVER BASIN.

111

EXTREMES OF DISCHARGE.——Ma.ximum stage recorded during year, 77.6 feet at 8 a. m.
April 19 (discharge, 19,600 second-feet); minimum stage recorded, 68.75 feet at

8 a. m. September 27 (discharge, 1,450 second-feet).
1891-1914: Maximum stage recorded, 12.42 feet (Washington Water Power

Co.’s gage at dam above Spokane Falls) May 31, 1894 (discharge, 35,200 second-
feet); minimum stage recorded, 1.3 feet (Martha Street gage) September 28 and

30, 1905 (discharge, 1,240 second-feet).

Minimum discharge for 1914 differs from that in daily discharge table because
gage heights were used to tenths of feet in computing daily discharge.
DiversioNs.— Water diverted above station for irrigation by Spokane Valley Land &

Water Co. °

RecuraTiON.—Flow partly regulated by storage in Coeur d’Alene Lake.

Accuracy.—Results good.

CooPERATION.—QGage-height record furnished by the Washington Water Power Co.

Discharge measurements of Spokane River at Spokane, Wash., during the year ending
.

Sept. 80, 1914.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec.ft. Feet. Sm-gtéo
Oct. 28 | F. B. Storey............] 71.08 4,330 || Aug. 19 | Parker and Hoyt.......[ 69.10 1,
29 . 71.08 4,320 | Sept. 28 [ C. O. Brown............| 68.93 1,660
June 3 8,230 A

Daily discharge, in second-feet, of Spokane River at Spokane, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,250 | 3,920 | 6,680 (10,500 17,200 | 7,270 | 2,140 | 1,810 | 1,500
2,140 | 5,200 | 6,680 | 9,400 17,000 | 7,070 | 2,250 | 1,810 | 1,700
2,250 | 5,920 | 7,070 | 3,360 [17,000 | 8,000 | 2,140 | 1,920 | 2,250
2,140 | 6,490 | 7,070 | 7,070 |17,000 | 8,090 | 2,140 | 1,920 | 1,600
2,140 | 5,740 | 7,470 | 8,960 [16,700 | 7,880 | 2,250 | 1,920 | 1,920
2,140 | 6,110 | 7,470 | 9,620 [16,700 | 7,880 | 2,470 | 1,920 | 1,500
2,140 | 6,110 | 7,270 {12,000 (16,400 | 7,880 | 2,250 | 1,920 | 1,500
2,140 | 5,920 | 7,470 |13,800 |16,100 | 7,670 | 2,140 | 1,920 | 2,140
2,140 } 5,920 | 7,470 115,300 {15,800 | 7,470 | 2,140 | 1,920 | 1,810
2,140 | 5,920 | 7,670 (16,100 |15,800 | 7,470 | 2,140 | 1,920 | 1,700
2,140 | 53,200 | 8,300 ;16,700 115,800 | 7,070 | 2,140 | 1,920 | 1,700
2,140 | 5,740 | 8,740 (17,000 {15,800 | 7,070 | 2,140 | 1,920 | 1,810
2,360 | 5,560 | 8,960 [17,200 [15,600 | 7,070 | 2,250 { 1,920 | 1,600
2,360 | 5,380 | 9,180 (17,200 (15,600 | 6,870 | 2,360 | 1,810 | 1,700
2,250 | 5,200 | 9,180 (17,500 (15,600 | 6,680 | 2, 1,810 | 1,600
2,250 | 5,200 10,100 18,100 15,600 | 3,500 | 2,140 | 1,810 | 1,810
2,360 | 4,860 (10,500 (18,700 (15,600 | 3,220 | 2,030 | 1,810 | 1,600
2,360 | 4,860 {10,800 19,300 [15,600 | 2,960 | 2,030 ! 1,810 | 1,600
2,250 | 4,530 (11,000 (19,600 (15,600 | 2, 2,030 | 1,810 1,500
2, 4,530 112,000 19,300 [15,300 | 2,500 | 2,030 | 2,590 | 1,500
2,250 | 4,530 {12,500 (19,000 |14,800 | 2,590 | 2,030 | 1,810 | 1,600
2,250 | 4,530 (13,000 (19,000 {14,500 | 2,470 | 1,920 | 1,810 [ 1,700
4,860 | 4,530 |13,000 |19,000 |14,200 | 2,360 | 1,920 | 1,700 | 1,700
5,030 | 4,860 (13,000 (19,000 [14,000 | 2,140 | 1,810 | 1,810 | 1,600
5,200 | 5,200 {13,000 {19,000 [13,800 | 2,250 | 1,810 | 1,810 | 1,600
5,200 | 5,560 |13,000 (19,300 {13,500 | 2,250 | 1,810 | 1,810 | 1,700
5,200 | 5,920 12,500 |19,000 (13,200 | 2,250 | 1,810 | 1,810 | 1,500
5,200 | 6,300 |12,200 (18,700 |12,800 | 2,250 | 3,810 | 1,810 | 1,600
7,070 1,600
2,590 1,600
3,780 |.......111,000 |.......[ 9,180 |._.....| 1,810 | 1,700 |... ...

Note.—Discharge determined from a well-defined rating curve.
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Monthly discharge of Spokane River at Spokane, Wash., for the year ending Sept. 30, 1914,

Discharge in second-feet.
Runoff 14 0
Month. (total in
- acre-feet). | F0Y-
Maximum. | Minimum.| Mean. :
[ 7Y S 4,370 1,700 2,470 152,000 | A,
November......oooiii i caaaaans 4,860 2,360 3,650 218,000 | A.
IOTTVT) 11T 4,210 2,140 2,730 168,000 | A.
Tanuary . 7,070 2,140 3,000 184,000 | A.
February 6,490 3,020, _ 5,350 297,000 | A.
Marchs. 13,000 6, 9,910 609,000 | A.
April 19, 600 3,860 | 15,800 940,000 | A.
A e 17,200 9,180 | 15,000 | 922,000 | A.
June. ... . ... L.l 8,090 2,140 4,990 297,000 | A.
July... ... 2,470 1,810 | 2,060 127,000 | A.
AUGUSt ..o 2,590 1,600 1,860 114,000 | A.
September..................o..........lll... 2, 250 1, 500 1,670 99,400 | A.
RO FOAT - « < e eeeeemeeeeeeee e eeneenenes 19,600 1,500 1 5,700' 4,130,000

SPOKANE RIVER BELOW LITTLE FALLS, NEAR LONG LAKE, WASH.

LooatroN.—In the NW.  sec. 19, T. 27 N., R. 39 E., just above Chamokane Ferry,
14 miles below Little Falls power plant of Washington Water Power Co., 4 miles
below Chamokane Creek, and about 5 miles below Long Lake below all tribu-
taries of importance.

DrAINAGE AREA.—Not measured.

REcorDs AvarmaBLe.—November 5, 1912, to September 30, 1914.

Gaee.—Inclined and vertical staff on left bank anchored to concrete slabs; readings
show elevations above sea level. Stevens water-stage recorder about 90 feet
downstream; add 1,200 feet to reduce gage readings to mean sea level.

DiscHARGE MEASUREMENTS.—Made from cable about 50 feet below water-stage
recorder.

CHANNEL AND coNTROL.—Heavy boulders; practically permanent; no noticeable
riffle control below gage.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
85.23 feet at 2 p. m. April 18 (discharge, 22,500 second-feet); minimum discharge
1,910 second-feet September 7; minimum stage below 75.1 feet (the lowest ele-
vation at which water can enter stilling well) for a part of each day from Septem-
ber 3-13 and 15-30; discharge for such stages estimated by computing flow through
the wheels at the Little Falls power plant and adding 250 second-feet for seepage
through gates, around dam, and inflow between power plant and gaging station.

1912 to 1914: Maximum stage recorded, 88.68 feet at 11 a. m. and 7 p.m. June
1, 1913 (discharge, 31,900 second-feet); minimum discharge September 7, 1914,
1,910 second-feet.

Winter FLOW.—Discharge relation not affected by ice.

RecuraTion.—Normal flow affected by operation of Little Falls power plant. Flow
partly regulated by storage in Coeur d’Alene Lake.

Drverston.—Water is diverted above the station for irrigation by the Spokane
Valley Land & Water Co.

Accuracy.—Results excellent.

CooreraTION.—Stationed maintained in cooperation with Washington Water Power
Co. '
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Discharge measurements of Spokane River below Little Falls, near Long Lake, Wash., during
the year ending Sept. 80, 1914.

Date. Made by— hgi: . cl?arlsge.

Feet. Sec.-ft.
Oct. 10 | G. L. Parker 76.20 3,010

15 | Parker and Slack R 76.72 3,580
Aug. 20 | Parker and Hoyt 75.13 2,070

o

Daily discharge in second-feet, of Spokane River below Little Falls, near Long Lake, Wash.,
Jor the year ending Scpt. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan Feb. | Mar. | Apr. | May. | June. | July. | Aug. Sept.
2,470 | 4,780 | 5,080 | 2,940 | 5,970 (10,100 (13,200 (19,700 10,100 | 3,040 | 2,470 | 2,650
2,740 | 5,400 | 4,930 | 3,040 | 5,080 (10,500 (11,700 (19,200 | 8,990 | 3,040 | 2,470 | 2,470
2,740 | 4,210 | 4,930 | 2,940 | 5,740 [10,500 | 5,570 {18,900 | 9,210 | 3,040 | 2,650 L9080

I 27840 3,580 | 4,930 | 2,840 | 6,610 |10,500 | 5,570 |18,700 | 9,430 | 2,940 | 2,840 | 2,140
2,650 | 3,820 | 4,630 | 3,350 | 7,350 {10,300 | 9,430 [18,700 | 9,430 | 3,040 | 2,740 | 2,080
3,950 | 6,970 |10,100 |11,000 18,700 | 9,430 | 3,140 | 2,740 | 1,990
3,950 | 7,150 | 9,870 |14,500 |18,400 | 9,210 | 3,240 | 2,650 { 1,910
3,820 | 6,970 | 9,870 16,800 18,400 | 9,210 | 3,140 | 2,560 | 2,010
3,700 | 6,970 (10,100 |17,600 118,200 | 8,990 | 3,040 | 2,300 | 2,060
3,580 | 6,970 (10,100 |18,400 {17,900 | 8,990 | 2,940 | 2,740 | 2,240
3,580 | 3,460 | 3,350 1 5,740 110,300 (18,700 /17,900 | 8,770 | 2,940 | 2,740 | 2,260
3,460 | 3,460 | 3,140 | 6,430 |11,000 |18,900 17,900 | 8, 2,940 | 2,650 | 2,540
3,580 | 3,460 | 3,240 | 6,610 11,200 {19,200 :17,900 | 8,350 | 2,940 | 2,740 | 2,140
3,950 | 3,350 | 3,140 | 6,610 |11,500 (19,400 '17,600 | 8,150 | 3,140 | 2,650 | 2,560
5,400 | 3,460 | 3,140 | 6, 11,700 (19,700 17,600 | 7,950 | 3,140 | 2,650 | 2,480
4,930 | 3,240 | 3,140 | 6,430 112,000 120,200 17,600 | 6,250 | 3,140 | 2,840 | 2,440
4,630 | 3,140 | 3,140 | 6,250 (12]700 (20,500 {17,600 | 4,930 | 2,940 | 2,840 | 2,490
3,460 | 3,140 | 3,240 [ 6,080 |13,000 |21,300 |17,600 | 4,630 | 2,840 | 2,740 | 2,550
3,240 | 3,240 | 3,350 | 5,910 |13,500 {21,300 (17,600 | 4,210 | 2,740 | 2,000 | 2,660
3,140 | 3,140 | 3,350 | 4,930 |14,000 {21,300 117,100 | 3,950 | 2,740 | 1,930 | 2,210
3,240 | 3,040 | 3,240 | 6,430 |14,500 21,000 {16,800 | 3,700 | 2,740 | 2,560 | 2,320
3,460 | 3,140 § 3,240 | 8,770 {14,800 121,000 ;16,300 | 3,820 | 2,940 | 2,380 | 2,300
4,350 | 2,940 | 6,610 | 8,770 {15,000 {21,000 {16,100 | 3,700 | 2,650 | 2,470 | 2,220
4,630 | 3,040 | 6,970 | 8,770 (15,300 |21,000 |15,800 | 3,240 | 2,650 | 2,470 | 2,380
4,630 | 2,840 { 7,150 {10,100 15,300 21,000 15,800 | 3,240 | 2,650 | 2,560 | 2,250
4,630 | 2,470 | 7,150 2,470 | 2,370
4,630 { 2,590 | 7,150 2,380 | 2,020
4,630 | 2,710 { 6,970 2,560 | 2,40
4,930 | 2,830 | 6,790 2,650 | 2,410
4,930 | 2,940 | 7,750 2,380 | 2,410
....... 2,840 | 6,860 2,650 |.......
|

NoTE.—Discharge determined from a well-defined rating curve. Discharge Jan. 13-25 estimated, owing
to lack of gage height record, by comparative hydrographs of records obtained at Post Falls and Spokane.
‘Water surface below intake pipe of automatic gage part of each day from Sept. 3 to 13 and Sept. 15 to 30;
discharge for such stages determined from records of & German water meter at the Little Falls plant supple-
mented by an estimate of wasle and leakage.

43855°—wsp 392—16——8
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Monthly discharge of Spokane River below Little Falls, near Long Lake, Wash., for the
year ending Sept. 80, 1914.

~

Discharge in second-feet.
Run-off |, ..
Month. (total in
; i acre-feet). | "27"
Maximum.{ Minimum.{ Mean. -
October. ... 5,080 2,470 3,260 200,000 | A.
November. 5,740 3,140 4,380 261,000 | A.
Decerber 5,080 2,470 3,510 216,000 | A.
January.... 7,750 2,840 4,390 270,000 | B.
FODTUALY -« oo e oo e eeeee amenns 12, 000 4,930 7,210 400,000 | A.
MarCh - oo s 15, 600 9,870 | 12,400 762,000 | A.
April. .. 21,300 5,670 | 17,800 | 1,060,000 | A.
ay. 19,700 11,700 | 17,000 | 1,050,000 | A.
June. 10, 100 3,040 6,430 383,000 | A.
July.. 3,240 2,470 2,880 177,000 | A.
Augyst. - .. 2,840 1,930 2,560 157,000 | A.
September... ... 2,660 1,910 2,300 137,000 | A.
The Year. . .oov ittt i aen 21,300 1,910 7,000 | 5,070,000

ST.JOE RIVER AT AVERY, IDAHO.

Location.—In sec. 15, T, 45 N., R. 5 E., at Avery, one-half mile below junction of
North and South Forks. )

Drainace Area.—Not measured.

Recorps avarmaBrLe.—January 1, 1911, to September 30, 1914.

Gage.—Vertical and inclined staff installed September 18, 1912, on left bank 20 feet
above suspension bridge, about 500 feet below Chicago, Milwaukee & Puget Sound
depot. Original gage was read January 1 to July 2, 1911, and May 13 to September
16, 1912, on an old bridge pier a short distance below the Mountain View hotel,
about 700 feet below present site. Readings July 11, 1911, to May 10, 1912, made
on gage in front of post office and about 100 feet below present gage.

DiscEARGE MEASUREMENTS.—Made from the suspension bridge or by wading.

CHANNEL AND coNTROL.—Wide and shallow with steep gradient; bed of gravel and
small bowlders; shifting during floods.

ExrrEMES OF pDIscHARGE.—Maximum stage recorded during year, 3.4 feet at 9 a. m.
May 15 (discharge, 7,070 second-feet); minimum discharge, 215 second-feet
February 6, when discharge relation was seriously affected by ice; determined
by one discharge measurement, observer’s notes, and temperature record.

1911-1914: Maximum stage recorded, 7.3 feet at 5 a. m. May 28, 1913 (discharge,
17,900 second-feet); minimum flow probably occurs during winter, when discharge
relation is seriously affected by ice. Data insufficient for estimating flow during
January and February, 1911, or December, 1911, and January, 1912,

Winter rLow.—Discharge relation seriously affected by ice.

Diversions.—Above all important diversions.

Accuracy.—Results fair.

CooPrrATION. —(Gage-height record furnished by United States Forest Service.

Discharge measurements of St. Joe River at Avery, Idaho, during the year ending Sept.
30, 1914.

Gage Dis-
Date. Made by— heigignt. charge.

Feet. Sec.ft.
554

.95 1,120
1.84 2,860

Jan. 11 | L. W. Jordan
Mar. 10 | E, D. Gardner....
June 1 | Parker and Brown

e Discharge relation probably affected by ice.
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Daily discharge, in second—jfeet, of St. Joe River at Avery, Idaho, for the year ending Sept.

80, 1914,

Day. Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug.
284 310 432 420 260 480 930 | 3,600 | 2,850 847 360
286 340 420 480 233 615 | 1,120 | 3,600 | 2,980 782 340
288 310 310 480 260 494 | 1,310 | 6,530 | 2,850 765 372
289 310 310 548 260 480 | 1,500 | 5,990 - 2,600 782 340
340 310 548 260 468 | 2,360 | 5,720 [ 2,310 798 330
6. ... 290 660 360 3,100 | 5,990 | 2,020 765 330
T 310 615 480 3,100 [ 6,260 | 1,910 735 330
- I 310 615 480 3,220 | 6,530 | 1,800 690 340
[ IO 310 615 420 3,350 | 6,530 | 1,700 615 330
10 .aeeenn. 320 690 420 3,600 | 5,990 | 1,700 615 320
) 384 645 420 3,600 | 5,450 | 1,650 615 300
120 ....... 408 602 480 3,600 | 5,450 | 1,600 615 280
13..ceen... 432 548 507 3,850 | 5,720 | 1,500 630 270
4. e, 408 548 480 4,110 | 6,260 | 1,500 588 270
5., 350 480 480 5,180 | 6,530 | 1,500 588 260
6. ... 456 456 5,720 | 6,800 [ 1,500 588 260
17 ciennnn. 310 480 384 4,640 | 6,260 | 1,500 561 280
18, ...t 280 548 420 3,850 1 5,990 | 1,300 507 300
19, ..., 295 548 420 3,850 | 5,450} 1,110 430 280
.......... 310 480 360 4,640 | 4,910 | 1,070 480 260
2. e 310 456 310 4,110 | 4,910 | 1,040 480 260
22 ceanna.. 310 507 310 4,910 | 4,910 | 1,000 462 260
2. 300 480 360 6,800 | 5,990 966 444 260
24 ... 320 480 420 6,530 | 5,180 984 444 260
2. eeean 350 480 420 6,260 | 4,370 | 1,000 420 260
360 456 420 4,370 | 4,110 930 420 260
384 360 420 4,110 | 3,350 966 408 251
360 432 360 3,850 | 3, 948 384 242
310 480 310 3,350 | 3,100 930 360 242
*310 456 310 3,600 { 2,850 848 242
310 |........ 3601 310 |........] 930 |........ 2,850 |........ 360 242

NoTe.—Discharge determined from a rating curve fairly well defined between 260 and 3,350 second-feet.
Discharge estimated, because of ice, from observer’s notes, climatic records, and one discharge measure-
ment, Dec, 5-12, and Dec. 19 to Feb. 25.

Monthly discharge of St. Joe River at Avery, Idaho, for the year ending Sept. 30, 3914.

Discharge in second-feet.
Run-off |, ;0.
Month. (total in racy.
Maximum. | Minimum. | Mean, | 8Cre-feet).
280 326 20,000 | B.
310 491 29,200 | B.
310 398 24,500 | C.
310 456 28,000 | D.
215 368 20,400 | D.
468 1,290 79,300 | B.
3,820 227,000 | B.
2,850 5,180 319,000 | B.
848 1,550 92,200 | B.
360 567 34,900 | B.
242 288 | 17,700 | B.
...................... 892, 000

SPOKANE VALLEY LAND & WATER CO.S CANAL AT POST FALLS, IDAHO.

LocaTion.—At the lower end of the 1,600-foot flume diverting from Spokane River
at Post Falls.

RECORDS AvAILABLE.—May 20, 1911, to September 30, 1914,

GAGE.—Vertical staff reading depths in flume.

DiscHARGE MEASUREMENTS.—Made from footbridge at gage.

CHANNEL AND CONTROL.—Wooden flume.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.30 feet April
12 to September 30 (discharge, 77 second-feet); minimum stage recorded, 1.80
feet November 17-20 (discharge, 46 second-feet).

1911-1914: Maximum stage recorded, 3.20 feet June 18-22, 1911 (discharge,
170 second-feet); no water running in canal June 23-28, 1911, and January 7-9,
1912.
Accuracy.—Results good.
CooPERATION.—QGage-height record furnished by Spokane Valley Land & Water Co.
No discharge measurements made during the year.

Daily discharge, in second-feet, of Spokane Valley Land & Water Co.’s Canal at Post
Falls, Idaho, for the year ending Sept. 30, 1914,

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June.| July. | Aug. | Sept.
) 63 51 51 51 58 70 50 77 77 77 77 7
2 63 51 51 51 57 70 66 77 77 77 77 77
[ 63 51 51 51 57 70 66 77 77 77 77 77
4l 63 51 51 51 b7 70 66 77 77 77 77 77
| 63 51 51 52 57 70 66 77 77 77 77 7
[ 63 51 51 52 54 70 66 77 77 77 i 77
et 63 51 51 57 54 70 66 77 77 77 77 77
8 63 51 54 57 54 70 66 77 77 77 7 77
L 63 51 54 57 54 63 66 77 kid 77 7 77
10, oo 63 48 54 57 62 63 66 77 77 77 i 77
L 63 48 54 57 62 63 66 77 77 77 77 77
120l 63 48 54 57 62 63 77 77 77 77 77 77
B 63 48 54 57 62 63 77 77 77 77 77 7
Moo 63 48 54 57 62 63 77 77 77 77 77 77
) L T 63 48 52 58 60 63 77 K4 77 K4 77 ki
63 48 52 58 60 ¢« 63 77 77 77 77 77 77
63 46 52 58 58 63 77 77 77 7t 77 77
63 46 52 60 .58 63 77 77 77 77 i i
63 46 52 60 58 63 77 77 77 v 77
63 46 52 60 58 63 77 77 77 7 77 77
63 54 52 60 58 63 77 77 77 77 77 77
63 54 52 60 58 63 77 77 77 7 77 i
63 54 52 60 58 60 77 7 77 77 77 77
63 54 52 60 58 60 77 77 77 id 77 ik
63 51 52 60 58 57 77 77 77 il il il
26. ...l 54 51 52 60 54 77 i 77 wmw 77 i
27 e 54 51 52 58 54 77 w 77 77 ki 77
280 51 51 51 58 54 77 77 ik ki 77
29 ol 51 51 51 58 54 77 ki 77 77 77 77
30 . i 51 51 51 58 50 77 77 77 77 77 77
;3 F5) N P, 51 58 50 oeaenn (i i i PO
Note.—Discharge determined from a well-defined rating curve. N

Monthly discharge of Spokane Valley Land & Water Co.’s Canal at Post Falls, Idaho,
Jor the year ending Sept. 30, 1914.

Discharge in second-feet. Run-off A
Month, (total in r;g‘;'
Maximum. | Minimum.| Mean. acre-feet).
........................................... 63 51 0.9 3,740 | B.
................................... 54 46 50.0 2,980 | B,
................................... 54 51 52.1 3,200 | B.
..................................... 60 51 57.0 3,500 | B.
.......................................... 62 54 58.1 3,230 | B.
e 70 50 62.4 3,840 | B.
April ool i v 50 72.4 4,310 | B.
i kil 7 77.0 4,730 | B.
......................................... 77 77 77.0 , 580 | B.
............................................... 77 77 77.0 4,730 | B.
........................................... 77 77.0 4,730 | B.
......................................... 77 v 77.0 4,580 | B.
................................... 7 46 66. 5 48,200

Note.—Accuracy reduced because of Iack of discharge measurements and the fact that gage was notread -
to hundredths,
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SANPOIL RIVER AT XKELLER, WASH.

Location.—In the NW. £ sec. 9, T. 29 N., R. 33 E., just below a highway bridge at
Keller, three-fourths of a mile below Silver Creek, and about 22 miles north of
Wilbur.

DRAINAGE AREA.—971 square miles.

RECORDS AvAmLABLE.—April 29, 1911, to September 30, 1914.

GaeE.—Vertical staff on right bank 100 feet below bridge.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Rock and gravel; practically permanent.

ExTREMES oF DISCHARGE.—Maximum stage recorded during year and for period
1911-1914, 4.17 feet at 6.30 a. m. April 17 (discharge, 1,650 second-feet); minimum
stage recorded, 0.45 foot at 7 a. m. and 4 p. m. September 1 (discharge, 26 second-
feet). ’

DiversioNs.—About 7 acres of land irrigated above station.

Accuracy.—Results good except during winter.

Discharge measurements of Sanpoil River at Keller, Wash., during the year ending Sept.
80, 1914.

i Gage Dis-
Date. Made by— heizit. charge.

Feet. Sec.-ft.
210

Jan, 21 1.48
21 1.48 211
Aug. 31 49 28.5

Daily discharge, in second-feet, of Sanpoil River at Keller, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
47 54 155 71 160 273 609 907 428 170 45 26
45 52 145 71 135 310 583 879 428 160 42 28
46 52 140 68 109 331 583 907 428 150 41 28
45 51 126 82 96 331 609 963 403 140 41 28
46 64 120 92 85 310 689 963 428 130 40 28
45 68 111 140 75 288 743 907 428 125 28
47 62 107 289 61 288 851 851 354 120 39 28
47 59 99 569 56 310 824 3564 115 38 28
47 58 98 536 56 331 | 1,080 797 354 110 36 28
46 59 99 442 61 378 | 1,080 770 354 106 35 30
51 59 97 386 85 403 | 1,080 770 3564 100 35 31
53 58 95 335 101 428 | 1,080 743 331 98 34 32
53 57 94 312 109 454 | 1,190 743 331 94 34 35
53 57 85 271 120 505 | 1,190 716 310 96 34 36
54 56 83 264 120 583 |1, 716 284 98 34 44
55 54 85 256 142 662 | 1,490 689 276 94 34 46
56 57 83 241 126 662 | 1,610 662 265 90 34 49
57 72 78 234 120 639 | 1,430 662 249 88 34 50
57 69 78 223 120 716 | 1,310 635 238 86 34 50
58 72 76| 212 120 716 |1,250 | 635 | 232 88 32 50
58 72 71 209 135 743 | 1,190 557 224 86 32 50
57 71 72 206 163 770 | 1,250 531 218 83 32 50
55 69 74 196 186 770 11,190 531 250 78 32 50
54 7 76 186 206 743 | 1, 531 190 71 32 50
56 88 78| 147 | 234 | 770(1,020| 505 | 300 67 32 57
54 90 771 163 | 256 | 770 |1,080 | 505 | 265 61 32 50
56 103 74 174 256 716 | 1,080 479 235 58 32 50
54 128 75 133 639 | 1,020 479 220 53 32 50
56 150 71 142 (....... 662 963 454 200 52 31 50
54 166 68 150 |....... 635 963 428 180 50 30 50
56 f..ana.- 72 163 |....... 635 |....... 454 |....... 47 28 |oeannnn

Note.—Discharge determined from rating curves well defined between 20 and 600 second-feet, appli-
cable Oct. 1 to Feb. 28 and Mar. 1 to Sept. 30. Discharge interpolated, owing to lack of %:;gre readings,
Oct. 14-17, 19, 20, 22, and 23. Discharge interpolated because of Probabfe effect of ice on discharge relation,
Dec. 11, 12, 22-24, and Jan. 29. Discharge estimated, because of ice, from observer’s notes and climatio
records, Feb. 4-15. Discharge estimated, owng to lack of gage readings, from hydrographic comparison
with records of Nespelem River at Nespelem, Wash., June 23 to July 9.
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Monthly discharge of Sanpoil River at Keller, Wash., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Bun-off |, q0.
Month. (totalin
N . acre-feet). racy.
Maximum. | Minimum.| Mean,
OCtober. .. .ovi i i 58 ‘45 52.2 3,210 | A.
November. I e 166 - bl 73.5 4,370 | A.
155 68 92,3 5,680 | A.
569 68 225 13,800 | A.
256 56 134 7,440 | C.
770 273 544 33,500 | A.
1,610 583 | 1,050 62,500 | B.
428 42,100 | B.
428 180 304 18,100 | B.
170 47 95.6 5,880 | B.
45 28 34.9 2,150 | A.
57 26 40.3 2,400 | A.
1,610 26 278 201,000

NESPELEM RIVER AT NESPELEM, WASH.

Location.—In sec. 24, T. 31 N., R. 30 E., at United States Indian Service bridge
about half a mile above Nespelem, about 5 miles above Little Nespelem River,
and about 6 miles above the mouth.

DRrAINAGE AREA.—122 square miles.

RECORDS AVAILABLE.—May 1, 1911, to September 30, 1914.

Gage.—Vertical staff ofi left bank opposite two large cottonwood trees and about
500 feet above the second ranch house. Prior to July 30, 1913, station was loca-
ted about one-quarter mile upstream.

DISCHARGE MEASUREMENTS.—Made from the bridge at the gage, or by wading.

CHANNEL AND cONTROL.—Gravel and boulders; shifting; aquatic growth during sum-
mer months.

EXTREMES OF DISCHARGE. —Maximum stage recorded during year, 4.75 feet at 9 a. m.
April 16 (discharge, 442 second-feet); minimum stage reported, 1.00 foot October
1-5 (discharge, 7.0 second-feet).

1911-1914, maximum stage recorded, 4.75 feet at 9 a. m. April 16, 1914 (dis-
charge, 442 second-feet); minimum stage recorded, 1.00 foot August 6 and 7;
August 13 to September 28, 1913, and October 1-5, 1913 (discharge, 7.0
second-feet).

WinTeR FLOW,—Discharge relation seldom affected by ice.

Diversions.—Above all diversions.

Accuracy.—Results good.

Discharge measurements of Nespelem River at Nespelem, Wash., durfing the year ending
Sept. 30, 1914. :

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
Feet, | Secft. Feet. | Sec.t.
Oct. 26 | F. B. Storey.. 1.07 9.6 || Apr. 18 | Holt and Talberte ....{ 4.28 372
Feb. 20 | W. E. Holte . 1.35 34.5 (| Aug. 30} C.O.Browne ......... .88 8.7
22 |..... do....... 1.48 42.1 30 [...un d0..eniiienninennnn .88 8.6
Apr. 17 | Holt and Talberte.....| 4.65 426

e Engineers, United States Office of Indian Affairs.
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Daily discharge, in second-feet, of Nespelem River at Nespelem, Wash., for the year ending

Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
7.0 10.2] 22.6 | 10.2 34 64 152 | 226 108 | 37 13.5 9.5
7.01 10.2| 20.5{ 10.2 31 69 152 213 88| 34 13.5 9.5
7.0 10.2| 17.0 | 11.0 30 69 152 226 881 30 13.5 9.5
7.0 10.2| 14.0} 12.2 30 69 152 239 881 30 13.5 9.5
7.0 158} 14.0} 15.8 30 69 164 | 226 9| 30 13.5 9.5
7.8 15.8| 12.2| 20.5 29 69 188 | 226 98] 29 13.5 9.5
7.8| 15.8| 12.2| 28 29 74 200 213 103 | 27 13.5 9.5
9.0 14.0| 11.0} 31 27 78] 226| 213 108 | 27 12.7 9.5
9.0 14.0] 10.2| 34 27 78 226 200 981 25 12.7 O¢5

10.2 | 12.2| 10.2 | 34 27 88 265 200 881 24 11.5 9.5
10.2| 12.2| 10.2| 38 27 98 265 213 88| 24 11.5 9.5
10.2] 12.2) 10.2 | 34 29 103 278 200 881 24 11.5 9.5
10.2] 11.0{ 10.2| 36 30 114 278 188 781 23 10.3 9.5
10.2 | 11.0] 10.2| 36 30 130 305 176 741 24 10.3 10.3
10.2 ) 11.0| 10.2 | 37 30 141 361 176 69 | 24 9.5 10.3
10.2} 11.0| 10.2( 38 30 152 449 176 64 | 24 9.5 11.5
10.2 | 11.0 [ 10.2| 38 30 176 | 419 176 60 | 23 9.5 11.5
10.2 ] 17.0| 10.2| 38 30 176 375 176 56| 21 9.5 12.7
10.2 | 17.0 9.0 37 29 176 347 176 52| 19 9.5 13.5
1072 | 15.8 9.0 36 31 188 333 176 48| 13.5 9.5 13.5
10.2 | 14.0 9.0 36 31 188 333 164 48 | 13.5 9.5 12.7
10.2 | 14.0 9.0 | 37 164 50 1 13.5 9.5 12.7
10.2 ] 12.2 9.0 31 152 44 | 13.5 9.5 11.5
10.2 | 12.2 9.0 31 141 44 | 13.5 9.5 115
10.2 | 18.4 9.0 31 141 60| 13.5 9.5 10.3
10.2 | 18.4 9.0 31 130 52 | 13.5 9.5 10.3
10.2 | 18.4 9.0{ 31 130 48 | 13.5 9.5 10.3
10.2 1 20.5 9.0] 31 130 46 | 13.5 9.5 9.5
10.2 1 22.6 9.0 30 124 44 | 13.5 9.2 9.5
102 24.0 9.0 30 106 43| 13.5 9.2 9.5
10.2]....... 10.2 | 31 88 |eeeennn 13.5.| 9.51.......

Note.—Discharge determined as follows: Oct. 1 to Jan. 9, from a fairly well-defined rating curve; Jan. 10
to Sept. 30, 1914, from a rating curve well defined between 10 and 80 second-feet. Discharge interpolated

on account of ice, Feb. 5.

Monthly discharge of Nespelem River at Nespelem, Wash., for the year ending Sept. 30,
1914.

Discharge in second-feet.
Run-off |,..._
Month. (totalin racy
Maximum. | Minimum.| Mean, | 8cre-feet).
10.2 7.0 9.45 581 | B.
24.0 10.2 14.4 857 | B.
22.6 9.0 1.1 682 | B.
38 10.2 29.8 1,830 | B.
60 27 34.2 1,900 | B.
200 64 138 8,480 | A.
449 152 266 15,800 | B.
239 88 177 10,900 | B.
108 . 43 70.7 4,210 | A.
37 13.5 21. 1,310 | A.
13.5 9.2 10.8 664 | A,
13.5 9.5 10.5 625 | B.
449 7.0 66.1 47,800

OKANOGAN RIVER AT OKANOGAN, WASH.

Locarron.—In sec. 16, T. 33 N., R. 26 E., at Okanogan, just above Salmon Creek.

DRAINAGE AREA.—7,740 square miles.

Recorps avamaBLe.—May 10, 1911, to September-30, 1914.

Gace.—Vertical staff nailed to steamboat dock on right bank.
DiscHarGE MEASUREMENTS.—Made from highway bridge 2,000 feet below gage.
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CHANNEL AND CONTROL.—Gravel; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.76 feet at 5 p. m,
May 17 and at 9.30 a. m. and 3 p. m. May 18 (discharge, 13,600 second-feet); mini-
mum stage recorded, 2.48 feet at 10 a. m. and 3.30 p. m. September 9 (discharge,
1,080 second-feet).

1911-1914: Maximum stage recorded, 11.2 feet at 4 p. m. June 5 and at 10.30
2. m. and 1.30 p. m. June 6 (discharge, 17,600 second-feet); minimum stage re-
corded, 1.9 feet September 14-15, 1911 (discharge, 720 second-feet). Maximum
and minimum for the year 1914 differ from those recorded in daily-discharge
table because gage heights to tenths of feet were used in computing discharge.

WinteR FLow.—Discharge relation not seriously affected by ice.

CoorERATION.—(Gage-height record {urnished by United States Forest Service.

Discharge measurements of Okanogan River at Okanogan, Wash., during the year ending
Sept. 80, 1914.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
4 L]
Feet. | SecHt. p Feet. Sec‘g‘tsb
oct. 7| F.B. Storey 2.69 1,320 |} June 25 6. 62 6,
91 ... do........ . 262 1,160 | Sept. 11 |... 2.50 | 1,050
Feb. 12 | W. C. Muldrow 2.64 1,190
1

Daily discharge, in second-feet, of Okanogan River at Okanogan, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4,400 | 8,760 | 6,060 | 2,080 | 1,180

4,550 | 9,640 | 6,060 | 2,050 | 1,180

5,750 111,100 | 6,060 | 2,020 | 1,180

7,380 [12;400 | 5,860 | 2,020 | 1,180

7,380 |11,600 | 5,650 | 2,020 | 1,100

6,860 (10,300 | 5,450 | 1,900 | 1,100

6,700 | 9,200 | 5,150 | 1,900 [ 1,100

6,540 | 8,550 | 5,000 | 1,790 | 1,100

6,380 | 7,940 | 4,700 | 1,790 | 1,100

6,700 | 7,750 | 4,550 | 1,790 | 1,100

7,380 | 7,380 | 4,250 | 1,790 | 1,100

7,940 | 7,380 | 4,250 | 1,680 | 1,100

180 8,340 | 7,750 | 4,100 | 1,680 | 1,100
180 )00 | 8,760 | 4,100 | 1,680 | 1,100
180 10,600 | 9,420 | 4,100 | 1,570 | 1,100
180 12,900 | 9,870 | 4,100 | 1,570 | 1,100
180 13,400 (10,600 | 3,820 | 1,570 | 1,180
180 | 1,180 | 4;550 13,700 |10,800 | 3,680 | 1,570 | 1,180
180 | 1,180 | 4,400 (13,100 [10,600 | 3,540 | 1,470 | 1,180
180 | 1,180 | 4,550 [12,600 | 9,870 | 3,400 | 1,470 | 1,180
4,850 (12,100 | 8,900 | 3,270 | 1,470 | 1,180

4,850 {11,800 | 7,940 | 3,140 | 1,470 | 1,270

4,700 112,100 | 7,380 | 3,010 | 1,370 | 1,180

4,550 12,500 | 7,030 | 2,880 | 1,370 | 1,180

4,550 (12,900 | 6,700 | 2,820 [ 1,370 | 1,180

4,400 12,600 | 6,700 | 2,750 | 1,270 | 1,180

4,950 [11,300 | 6,380 | 2,750 | 1,270 | 1,180

4,400 (10,300 | 6,380 | 2,500 | 1,270 | 1,270

4,400 | 9,420 | 6,220 | 2,320 | 1,270 | 1,270

4,250 | 8,760 6,060 | 2,140 | 1,270 | 1,270

....... 8,340 |.......[ 2,110 [ 1,180 [...0 ...

Notg.—Discharge determined from a rating curve fairly well defined between 700 and 17,000 second-
fect. Discharge estimated, owing to lack of gage rea.din§s as follows: Dec. 20-31, 1,400 second-feet; Jan.
1-7, 1,600 second-feet; Jan. 29-31, 1,300 second-feet; and ab. 1-12, 1,250 second-feet. Discharge interpo-
lated, owing to lack of gage readings, May 24, June 21, July 4, 5, 21, 25, 29, 31, Aug. 1 and 2.
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Monthly discharge of Okanogan River at Okanogan, Wash., for the year ending Sept. 30,
1914.

Discharge in second-feet.
Run-off |, ...
Month, (totalin |"-0C0
Maximum. | Minimum. | Mean, | 2cre-feet).
OCHODRT. - « oo 1.270 1,630 100,000 | A.
NOVOIDAT . - -« .o eomesamee e eineaaeaneeananns ! 1,470 1,590 94,600 | A.
December. . ...t ae e e emeaaeeea e e 1,370 84,200 | B.
JUEER 1V T o PPN DO 1,520 93,500 | C.
February. .. ..ooooioiiii it e 1,230 68,300 | C.
ch 1,100 1,250 76,900 | A.
April. 1,370 3,330 198,000 | A.
ay.. 4,400 9,480 583,000 | B.
June........... 6,060 8,650 515,000 | B.
July........... 2,110 3,990 245,000 | A.
August........ 1,180 1,610 99,000 | A.
September ........ 00 1,160 ,000 | A.
The year. . oeeeeecnereneseaeneanauanaaceoal 13,700 |ecievaiannns 3,070 | 2,230,000

SIMILKAMEEN RIVER NEAR OROVILLE, WASH.

Locarion.—In the NE. {sec. 13, T. 40 N., R. 26 E., at the North Washington Power
Co. plant, 4 miles above Oroville, 5 miles above the mouth, and below all tribu-
taries.

DRAINAGE AREA.—3,450 square miles,

Recorps AvAILABLE.—May 14, 1911, to September 30, 1914,

GaceE.—Vertical staff in seven sections, on left side of stream, three sections 15 feet
above tailrace and four sections nailed to outside of power house.

DISCHARGE MEASUREMENTS.—Made from highway bridge at Oroville, 4 miles below
the gage.

CHANNEL AND CONTROL.—Rock and gravel; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.75 feet at 5 p. m,
May 16 and 17 (discharge, 12,900 second-feet); minimum stage recorded 1.2 feet
at 8 a. m. December 25 (discharge, 388 second-feet).

1911-1914: Maximum stage recorded, 16.9 feet at 7.30 a. m. and 5 p. m. June
4, 1913 (discharge, 17,900 second-feet); minimum stage recorded, 0.80 foot at 8
a. m. March 20, 1913 (discharge, 280 second-feet).

‘WinTER FLOw.—Discharge relation affected by ice.

Diversions.—Some diversion for irrigation from tributaries above the station.

C5oPERATION.—Gage-height record furnished by the North Washington Power Co.

Discharge measurements of Similkameen River near Oroville, Wash., during the year ending
Sept. 30, 1914.

Date. Made by— h&z%% chIz:ngPe. Date. Made by— hgiz%& chI;;Ze.

| Feet. | Secft. Feet, | Sec.-ft.

Oct. 10 | F.B.Storey........... 1.65 520 || June 23 | C. O.Brown........... 8.42 5,500
June 21 | C. O, Brown........... 9. 45 6,760 || Aug. 20 |..... [ o T, 1.80 604
22 |..... [ U . 8.85 6,060 || Sept. 10 |..... [ [ SN 1.40 454
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Daily discharge, in second-feet, of Similkameen River near Oroville, Wash., for the year
ending Sept. 30, 1914.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

) . 602 | 1,010 730) 526 564| 526 775|2,990 | 8,060 | 4,250 ( 1,010 454
2ol 602 960 730 490 564 526 730 | 4,150 | 9,600 | 4,350 960 454
F: S 564 910 T30 526 545 526 775 | 6,030 (11,200 | 4,150 910 454
L 564 910 685] 490| 525| 526 685( 6,980 (10,800 | 4,060 | 865 454
[ T 564 | 865 602 526 | 510| 526 685]6,140| 9,180 3,790 | 820 420
602| 526| 490| 490 775|5,81018,0601 3,610 820 420

602 642 490 490 | 1,060 | 5,590 | 7,240 | 3,430 775 420

602 910 480 490 | 1,270 | 5,370 | 6,730 | 2,910 775 420

602 960 470 490 | 1,510 | 5,590 | 6,250 | 2,750 775 454

564 910 470 490 | 1,750 | 6,250 | 6,030 | 2,590 820 490

526| 865| 480 | 490 |2,000 6,610 | 5,810 {2,510 | 775 490

526 820 490 454 | 2,280 | 7,240 | 6,030 | 2,350 730 454

564 | 775| 500 490 | 2,430 | 8,200 | 7,240 | 2,430} 685 454

642| 775 510 490 2,750 | 9,320 | 8,060 | 2,590 | 685 454

602 | -776 520 490 | 3,070 (12,200 | 8,340 | 2,430 602 454

564 775| 520 526 3,520 {12,700 | 9,040 | 2,210 602 490

564 775 520 526 | 3,430 12,800 | 9,740 | 2,000 602 526

564 775 526 526 | 3,340 {12,100 | 9,460 | 1,870 602 490

564 730 526 564 | 3,610 {11,200 | 8,480 | 1,810 602 525

564 685 526| 602 3,790 (10,600 | 7,500 | 1,690 602 564

526 642 642 | 3,520 110,400 | 6,850 | 1,630 602 602

526 | 642 685 | 3,340 {10,900 | 6,030 | 1,510 564 602

490 642 775 | 3,160 [11,200 | 5,590 | 1,390 564 564

404 602 820 | 2,990 11,500 | 5,050 | 1,270 564 564

404 | 564 775 | 2,910 |11,600 | 4,950 | 1,270 | 526 564

454 602 775 | 2,990 10,800 | 4,950 | 1,270 526 602

526 602 730 | 3,070 | 9,040 | 4,550 | 1,270 526 602

526 | 564 730 | 3,070 { 8,480 | 4,650 | 1,160 | 490 602

564 564 7751 2,910 | 7,780 | 4,350 | 1,110 490 685

526 564 730 | 2,910 | 7,110 | 4,350 | 1,060 490 642

526 564 i£: ) 8,060 |....... 1,010 454 | ...

Nore.—Discharge determined from a rating curve well defined between 300 and 13,000 second-feet.

Discharge estimated, because of ice, Feb. 3-5 and 7-17.

Monthly discharge, of Similkameen River near Oroville, Wash., for the year ending Sept.

30, 1914.
Discharge in second-feet. Runoft |,
Month. (totalin 470

Maximum.| Minimum.{ Mean. acre—feej:).
OCEObeY ... e e 1,390 564 883 54,300 | A.
November..................... 1,010 602 802 47,700 | A.
December. . ... 730 404 568 34,900 | A.
Januwary.......................0 b 960 490 671 41,300 | A.
February. ........cocoooiiiiian... 564 470 520 28,900 | C.
March. ... oo 820 454 595 36,600 | A.
April... L 3,790 685 2,370 141,000 | A.
B e e e e aaaae 12,800 2,990 8,540 525,000 | A,
JUNOeee oo 11,200 4,350 7,140 ,000 | A.
July.....o oI .3 1,010 2,310 142,000 | A.
AUgust. ... 1,010 454 671 41,300 | A.
September........ ... ... 685 420 512 30,500 | A.

ThE FORL .« - .« eeoneeneee e aeeeeeeenens 12,800 404 2,140 | 1,550,000

SALMON CREEK NEAR CONCONULLY, WASH.!

Locariean.—In sec. 18, T. 385 N., R. 25 E., about one-half mile below Conconully
reservoir of United States Reclamation Service Okanogan project, 2 miles south
of Conconully and about 14 miles above Okanogan.

DRAINAGE AREA.—121 square miles (revised value); 152 square miles at Jones ranch.

1 Formerly described as near Okanogan.



UPPER COLUMBIA RIVER BASIN. 128

Recorps avamasrLe.—July 6, 1910, to September 30, 1914, From May 27, 1903, to
March 31, 1912, records were obtained at Jones ranch in sec. 31, T.34 N., R. 26 E.,
about 6 miles above Okanogan.

Gage.—Vertical staff indicating head on weir.

DiscEARGE MEASUREMENTS.—Made from footbridge near gage.

CHANNEL AND coNTrOL.—20-foot rectangular, sharp-crested weir with two end con-
tractions; prior to October 1, 1912, a 20-foot Cippoletti weir was used.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.22 feet, 6 a. m.
to midnight May 24 (discharge, 247 second-feet); minimum stage recorded, 0.08
{foot September 12-30 (discharge, 1.7 second-feet).

1903-1914: Maximum stage recorded, 3.63 feet April 29, 1904 (discharge, 577
second-feet); minimum stage recorded, zero 4 p. m. October 3, to 6 p. m. October
11, 1910, when water was being stored in Salmon and Conconully reservoirs.

WinteER FLow.—Discharge relation not affected by ice.

Diversions.—None above the station.

ResuratioNn.—Flow completely controlled by storage in Salmon Lake reservoir,
capacity 2,600 acre-feet, and Conconully reservoir, capacity 13,000 acre-feet.
Monthly summaries of flow for 1912-1914 corrected for storage.

Accuracy.—Theoretical discharge curve for the weir has been modified by current-
meter observations to determine the velocity of approach. Discharge for days
when reservoir gates are changed determined by weighting discharges.

CooreraTION.—Field data furnished by United States Reclamation Service.

The following diacharge‘ meagurement was made by C. O. Brown:
June 26, 1914: Gage height, 1.34 feet; discharge, 110 second-feet.

Daily discharge, in second-feet, of Salmon Creek near Conconully, Wash., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

) 1.9 4.7 19 19 2.1 2.1 2.5 3.9 190 96 106 90
[ 2, 19| 3.3 1.9 19 2.1 2.1 2.5 3.9 208 100 107 2.1
: JR 1.9 1.9 1.9 1.9 2.1 2.1 2.5 4.7 215 100 109 2.1
L T 1.9 19 L9 1.9 2.1 2.1 2.5 4.7 237 100 117 2.1
[ T 19 1.9 1.9 1.9 2.1 2.1 2.5| 153 243 100 117 2.1
19 1.9 1.9 2.1 2.1 2.1 2.5| 30 212 101 117 2.1
4.0 19 1.9 2.1 2.1 2.1 2.5| 48 174 106 117 2.1
4.9 1.9 1.9 2.1 2.1 2.1 2.5 58 163 111 117 2.1
1.9 19 1.9 2.1 2.1 2.1 2.5| 64 163 117 117 2.1
1.9 1.9 1.9 2.1 2.1 2.1 2.5| 68 156 120 115 16.5
19 1.9 19 2.1 2.1 2.1 2,5 76 150 121 1001 14.1
2.8 1.9 1.9 2.1 2.1 2.1 2,51 93 141 125 100 1.7
4.3 1.9 1.9 2.1 2.1 2.1 2.8 94 142 121 100 1.7
3.0 1.9 L9 2.1 2.1 2,1 2.8 98 157 101 100 L7
3.6 1.9 1.9 2.1 2.1 2.1 3.2 | 100 183 100 99 1.7
3.6 1.9 1.9 2.1 2.1 2.1 3.21106 194 92 95 1.7
3.6 1.9 1.9 2.1 2.1 2.1 3.2 109 194 94 97 1.7
3.6 1.9 1.9 2.1 2.1 2.1 3.21111 194 91 108 1.7
3.6 1.9 1.9 2.1 2.1 25| 3.2]168 179 93 108 L7
3.6 1.9 1.9 2.1 2.1 2.5 3.2 203 133 94 108 L7
2. 3.6 19 L9 21 2.1 2.5 3.2 | 213 110 103 108 L7
b 3.6 1.9 1.9 2.1 2.1 2.5 3.2 233 111 103 108 L7
b T 3.6 1.9 1.9 2.1 2.1 2.5 3.2} 241 113 108 1.7
b S 57| L9 1.9 2.1 2.1 25| 3.2|246 112 108 72 1.7
25 e 5.2 1.9 1.9 2.1 2.1 2.5 3.6 | 242 106 109 112 1.7
. 4.7 1.9 19 2.1 2.1 2.5 3.6 | 200 106 109 116 17
b7 4.7 1.9 1.9 2.1 2.1 2.5 3.9 | 163 102 107 118 17
28, 4.7 19 1.9 2.1 2.1 2.5 3.9 129 99 98 119 1.7
2. 4.7 19| 19! 21 2.5 3.9)12 98 96| 119 L7
300 i 4.7 1.9 1.9 2.1 |. 2.5 3.9 132 93 98 119 1.7
2 4.7 |eeeann. 1.9 2.1 2.5 eeeen. 153 |....... 102 119 [.......

Note.—Discharge determined from a well-defined rating curve, -
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Monthly discharge of Salmon Creek near Conconully, Wash., for year ending Sept. 30, 1914.

[Drainage area, 1.21 square miles.]

Observed discharge in second-feet. Run-off in acre-feet. Mean
Cithont | A
without | Accu-
Month. Without storage in| racy.
Maximum. | Minimum. | Mean. |Observed.| Stored. second-
storage. feet,
October............ 5.7 1.9 3.47 213 | + 204 507 8.25| A,
November. . - 4.7 1.9 2.04 121 | 4 467 588 9.98| A,
December. 1.9 19 1.90 17| + 329 446 7.25| A,
January 2.1 1.9 2.07 127 | + 439 566 9.21| A,
Februar 2.1 2.1 2.10 117 | + 219 336 6.05 | A,
March 2.5 2.1 2.27 140 | + 338 478 7.77 | AL
April. 3.9 2.5 3.01 179 | +3,282 3,461 58.2 | A,
ay.. 246 3.9 114 7,010 | 44,463 11,473 | 187 A,
June. 243 93 156 9,283 | —~ 106 9,177 154 A,
July. 125 91 104 6,395 | —4,126 3 36.9 | A,
August 119 72 108 6,641 [ —6,190 451 7.33 | AL
September......... 90 1.7 5,66 337 + 363 700 1.8 | A,
The year..... 246 17 42,4 30,680 | — 228 30,452 42.1

METHOW RIVER AT PATEROS, WASH.

Location.—In sec. 85, T. 30 N, R. 23 E., three-fourths of a mile above the old county
bridge at Pateros.
DRAINAGE AREA.—1,850 ? square miles,
RECORDS AVAILABLE.—May 3, 1903, to September 30, 1914.
Gaaee.—Inclined staff on left bank.
DiscHARGE MEASUREMENTS.—Made from a cable 500 feet above the gage.
CHANNEL AND CONTROL.—Gravel and small boulders; practically permanent.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.25 feet at 2 p. m,
June 3 (discharge, 11,500 second-feet); minimum flow estimated at 230 second-feet
February 5 and 6, from temperature records and observer’s notes during period
when discharge relation was affected by ice.
1903-1914: Maximum stage recorded, 11.60 feet May 11, 1910 (discharge, 14,800
second-feet); minimum flow estimated at 230 second-feet February 5 and 6, 1914,
from temperature records and observer’s notes during period when discharge rela-
tion was affected by ice.
WinTER FLow.—Discharge relation seriously affected by ice, and estimated from a

study of discharge measurements, observer’s notes, and weather records.
Diversions.—Considerable water for irrigation is diverted above the station.
Accuracy.—Results good.

Discharge measurements of Methow River at Pateros, Wash., during the yeur ending
Sept. 80, 1914.

Gage | Dis- Gage | Dis-
Date. Made by— heijght. | charge. Date. Made by— height. | charge.
Feet. | Sec.ft. ' Feet. | Secft.
Oct. 4| F.B. Storey........... 4.10 397 || June 28 | C. O, Brown 7.15 3,640
5 d .. 4.10 395 || Aug. 18 d - 431 514
June 28 7.18 3,730 19 4.29 505

1 Revised measurement.
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Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the year ending
: Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
I

405 455 455 360 382 320 632 | 3,280 | 8,020 | 4,500 830 404
400 445 430 360 382 320 658 | 4,900 | 9,430 | 4,700 792 382
396 435 405 360 296 313 658 | 6,870 {11,100 | 5,100 755 382
405 435 382 360 320 313 690 | 6,410 | 8,460 | 4,500 720 382
405 445 382 360 230 313 798 | 5,750 | 7,020 | 3,760 685 369
387 455 382 360 230 313 958 | 5,320 | 6,140 | 3,400 685 364
4 455 | 382 | 3%2| 242| 313 /1,360 5,320 | 5,300 | 3,080 [ 685 382
415 | 445 | 360 382 | 242 | 313 |1,660 |'4,900 | 4,700 | 2,780 | 652 498
405 440 340 360 242 320 | 2,090 | 4,900 | 4,120 | 2,640 620 452
410 440 285 340 255 320 | 2,250 | 4,900 | 3,940 | 2,500 620 452
415 440 340 382 360 320 | 2,590 | 5,110 | 3,760 | 2,500 590 452
415 430 382 360 510 320 | 3,100 | 5,320 | 4,120 | 2,500 560 452
425 | 405 382 360 | 538| 320 (3,280 5,750 | 4,900 | 2,640 | 560\ 452
435 396 360 360 565 340 | 3,470 | 7,560 | 5,700 | 2,500 532 452
435 405 360 360 538 340 | 3,660 | 9,670 | 6,800 | 2,360 504 452
435 415 360 382 510 360 | 3,470 110,200 | 7,740 | 2,100 504 452
435 425 360 382 510 382 | 3,280 | 9,910 | 8,460 | 1,980 504 478
445 435 360 360 482 382 | 3,280 | 9,430 | 7,980 | 1,980 504 504
435 430 360 360 455 405 | 3,280 | 8,950 | 7,020 | 1,860 504 504
445 | 410 285 | 360 | 455 | 405 | 3,860 | 8,480 | 6,360 | 1,750 | 504 560
445 387 320 340 482 455 | 3,660 { 8,710 | 5,300 | 1,640 504 560
455 392 382 360 405 482 | 3,470 | 8,950 | 4,500 | 1,440 478 532
455 378 360 302 340 538 {3,280 | 9,430 { 3,760 | 1,340 478 532
455 382 360 245 320 565 | 3,280 110,200 | 3,760 | 1,340 452 504
455 396 360 360 320 565 | 3,100 | 9,670 | 3,940 | 1,250 452 532
466 415 360 565 | 3,100 | 8,250 | 3,760 | 1,160 452 560
455 435 360 565 | 3,280 | 7,100 | 3,760 | 1,160 452 652
455 | 435 360 595 | 3,100 | 6,410 | 3,760 | 1,080 | 452 755
460 440 340 595 | 2,930 | 5,750 | 3,760 990 428 720

5 445 340 625 | 3,100 | 5,750 | 4,120 990 428 685
455 [....... 360 625 |....... 6,640 |....... 846 409 |.......

NoTE.—Discharge determined as follows: Oct. 1 to June 3, from a rating curve well defined between
400 and 10,000 second-feet; June 4 to Se}gt. 30, from a rating curve well defined between 300 and 5,000 second-
ff;‘e% 4Di:;scharga estimated, because of ice, from observer’s notes and climatic records, Jan. 28-30 and

‘eb. 4-13.

Monthly discharge of Methow River at Pateros, Wash., for the year ending Sept. 30, 1914,

Discharge in second-feet.
Run-off Accu-
Month. (total in T80y,

Maximum. | Minimum. | Mean, | 2cre-feet).
(07677751 1 Y 466 387 432 26,600 | A.
November. . .. N 455 378 425 25,300 | A.
December. . - 455 285 363 22,300 | B.
January.... N 405 245 351 21,600 | B.
February. .. . 565 a 230 378 21,000 | C.
R 625 313 416 25,600 | A.
i 3,860 632 2,580 154,000 | A.
10, 200 3,280 7,090 436,000 | A.
11, 100 3,760 5,720 340,000 | B.
5,100 846 2,330 143,000 | A.
.. . ; 830 409 558 34,300 | A.
........................................ 755 364 493 29,300 | A.
| s

.................................... 11, 100 a 230 1,770 | 1,280,000

@ Estimated.
STEHEKIN RIVER AT STEHEKIN, WASH.

LocarioNn.—In the SW. 1 sec. 26, T. 33 N., R, 17 E., one-fourth mile below Boulder
Creek, 1 mile above Stehekin, and 1} miles above Lake Chelan.

DRAINAGE AREA.—368 square miles.

REecorDS avamLaBLE,—December 6, 1910, to September 30, 1914.



126 SURFACE WATER SUPPLY, 1914, PART XII—A, -

Gaes.—Inclined and vertical staff on the left bank used beginning August 19, 1911;
prior to that date the station was at the pipe-line trestle of Hotel Fields at
Stehekin.

DiscHARGE MEASUREMENTS.—Made from cable 50 feet below the gage or by wading.

CHANNEL AND CONTROL.—Banks low and may overflow in extreme floods; bed com-
posed of small bowlders; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.38 feet at 4.30
p. m, June 2 (discharge, 6,380 second-feet); minimum stage recorded, 0.25 foot
at 4,30 p. m. January 4 (discharge, 189 second-feet).

1910-1914: Maximum stage recorded, 6.0 feet June 12, 1911 (discharge, 11,400
second-feet); minimum discharge estimated at 150 second-feet March 10, 1911,
from very doubtful reading and statement by observer that river fell to a very
low stage.

WinteR FLOW.—Discharge relation not affected by ice.

Accuracy.—Results good.

Discharge measurements of Stehekin River at Stehekin, Wash., during the year ending Sept.
30, 1914.

Date. Made by— hfg%‘; ch]gge.

Feet. Sec.-ft.
4,25

414 3,960
.83 416

July 4]C.O. Brown........ e et meeeaaa e
4l.....dooia....

Sept. 17 |..... do. .o LIl

Daily discharge, in second-feet, of Stehekin River at Stehekin, Wash., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov, | Dec. | Jan, | Feb. | Mar. | Apr. | May, | June. | July. | Aug. | Sept.
448 | 398 | 219| 201 | 254 | 655 2,480 | 4,360 | 4,750 | 1,640 800
423| 352 235 272| 254 | 620 4,360 | 6,420 | 4,360 | 1,550 800
423| 352 235| 201| 235| 620 4,060 | 5,560 | 5,150 [ 1,550 775
398 352 189 272 235 725 | 8,770 | 3,650 | 4,000 | 1,550 750
448 352 203 219 235 920 | 3,470 | 3,490 | 3,170 | 1,640 725
474 352 590 254 235 | 1,100 | 3,180 | 3,020 | 2,880 | 1,460 725
423 352( 800| 254 235 1,550 | 2,880 | 3,490 | 2,740 | 1,280 800
398 331 620 254 254 | 1,640 | 2,740 | 3,330 | 3,170 | 1,060 620
398 310 500 235 272 | 2,030 | 2,740 | 3,020 | 2,880 | 1,100 530
423 310 500 235 272 | 2,240 | 3,020 | 3,330 | 2,740 | 1,280 590
398 310 500 235 272 | 2,480 | 3,140 | 3,020 | 3,020 | 1,370 560
352 310 448 235 291 | 2,480 | 3,250 | 3,490 | 3,170 | 1,460 474
352 310 448 235 310 | 2,480 | 3,370 | 3,490 { 3,020 | 1,370 423
352 272 448 219 500 | 2,610 | 3,480 | 4,180 | 2,880 | 1,460 423
375 272 398 219 474 | 2,610 | 3,600 | 5, 1§ﬂ 2,740 | 1,460 423
880 272 398 203 500 | 2,740 | 3,720 | 6,200 | 2,480 | 1,190 423
530 272 423 219 690 | 2,240 | 3,830 | 6,200 | 2,480 | 1,140 423

272 | 3981 219| 920 2,130 | 3,950 | 5,350 | 2,610 | 1,060 655

448 | 2541 3751 219| 9651 3,020 | 4,060 | 4,180 | 2,740 | 1,140 760
423| 235| 3852| 219 1,060 | 2,610 | 4,180 | 3,490 | 2,240 | 1,280 655
2,740 | 1,640 | 1,280 560

2,240 [ 1,550 | 1,060 620

2,030 | 1,640 { 1,060 620

2,030 | 1,640 | 1,060 690

2,240 | 1,640 | 1,060 760

2,240 | 1,550 1,060 ] 1,280

2,480 | 1,550 | 1,010 800

2,610 | 1,460 | 1,140 655

3,020 | 1,460 | 1,060 590

4,000 | 1,460 | 965 655

....... 1,640 | 800 f.......

Nore.—Discharge determined from a well-defined rating curve. Discharge interpolated, owing to lack
of gage readings, Mar. 22; May 3-6, and 11-19; Aug. 24; Sept. 3-4, and 24.
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Monthly discharge of Stehekin River at Stehekin, Wash., for the year ending Sept. 30, 1914.

[Drainage area, 368 square miles.]

Discharge in second-feet. Run-off.
N . Accu-
Month. Depthin
Per : racy.
5 - inches on | Totalin
Maximum. | Minimum. | Mean. s]c]lluilfére drainage | acre-feet.
area.

1,460 291 627 1.70 1.96 38,600 { A
880 352 434 1.18 1.32 25,800 | A
398 219 283 . 769 .89 17 400 { A
800 189 381 1.04 120 23, 400 | A,
291 203 238 . 647 67 13,200 | A
1,100 235 596 1.62 1.87 36,600 | A
3,020 620 1,910 5.19 5.79 114,000 | A
5,770 2,480 3,590 9.76 11.25 221,000 | B
6,420 2,030 3,670 9.97 11.12 218,000 | A.
5,150 1,460 2 600 7.07 8.15 160,000 | A.
1,640 800 l 240 3.37 3.88 76,200 | A
1,280 423 652 1.77 1.98 38,800 | A

6,420 189 1,360 3.70 50.08 983, 000

LAKE CHELAN AT CHELAN, WASH.

LocaTioNn.—Insec. 13, T. 27 N., R. 22 E., at the Forest Service boat landing at Chelan,
about one-fourth mile above highway bridge at outlet.

DrAINAGE AREA.—951 square miles.

RECORDS AVAILABLE.—September 1 to October 15, 1897; January 1, 1898 to Decem-
ber 31, 1899; January 1 to June 30, 1905; December 5, 1910, to September 30, 1914,

GAGE.—Vextica.l staff nailed to a pile at boa.t landing, insta.lled December 5, 1910,
datum at elevation, 1,076.16 feet above sea level; 1897-1899 gage was at Lakeside,
about 1 mile west of Chelan; datum at elevation, 1,070.18 feet above sea level;
in 1905 gage was attached to a bent of the upper bridge at Chelan and was not
referred to sea-level datum.

ExXTREMES OF sTAGE.—Maximum stage recorded during year, 5.30 feet (elevation,
1,081.46 feet), at 8.30 a. m. May 25; minimum stage recorded, 2.00 feet (elevation,
1,078.16 feet), at 8.30 a. m. April 6.

1898-1899 and 1911-1914: Maximum stage recorded, 6.70 feet (elevation,
1,082.86 feet) at 9 a. m. June 9, 1913; minimum stage recorded, 6.60 feet (eleva-
tion 1,076.78 feet) January 27-28 and December 2-5, 1898.

RecuratioNn.—The height of water in the lake is controlled by operation of gates in
the dam at the outlet.

CoorPeraTION.—Gage-height record since December, 1910, furnished by United States
Forest Service.
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Daily gage height, in feet, of Lake Chelan at Chelan, Wash., for the year ending Sept. 30,
1914.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.

4.80

CHELAN RIVER AT CHELAN, WASH,

LocaTion.—In sec. 13, T. 27 N., R. 22 E., at the lower highway bridge at Chelan
1,000 feet below outlet of lake, and 4 miles above Chelan Falls.

DRAINAGE AREA.—951 square miles.

REecorps AvainasrLE.—November 6, 1903, to September 30, 1914.

Gage.—Vertical staff attached to pile bent of bridge.

DiscHARGE MEASUREMENTS.—Made from new highway bridge at outlet.

CHANNEL AND coNTROL.—Rocks and clay; practically permanent.

ExTrREMES OF DISCHARGE.—Maximum stage recorded during year, 9.8 feet at 8 a. m.
May 26 (discharge, 6,820 second-feet); minimum stage recorded, 4.70 feet at
8.30 a. m. December 26 and 30 (discharge, 424 second-feet).

1903-1914: Maximum stage recorded, 10.7 feet May 14, 1910 (discharge, 9,810
second-feet); minimum stage recorded, 4.35 feet December 17, 1910 (discharge,
245 second-feet).

WinTer FLOw.—Discharge relation not seriously affected by ice.

ReauraTion.—Flow partly controlled by storage in Lake Chelan.

Accuracy.—Results good.

CooreraTION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Chelan River at Chelan, Wash., during the year ending Sept.

30, 1914.
- Gage Dis-
Date. Made by height. | charge.
Feet. Sec.-ft

July 1| Brown and Muldrow. . ........ontinmee o oo e ie e aeeeeeann 8.
21 C. O, BrOWI ..ol 8.84 5,100
13 1C) o R o TSR 5,23
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Daily discharge, in second-feet, of Chelan River at Chelan ,Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
678 | 454 | 692 516 | 2,050 | 3,280 | 5,820 | 5,180 | 2,850 650
678| 463 | 7086 | 5281|2050 | 3,280 | 6,140 | 5,180 | 2,780 624
678 | 463 | 598 | 484} 1,920 | 3,590 | 6,480 | 5,500 | 2,710 650
650 | 496 | 550 | 505 | 1,920 | 3,900 | 6,850 | 5,500 | 2,440-1 767
624 | 528 706 | 505 (1,920 | 3,900 | 6,480 | 5,500 | 2,440 | - 767
5081 5981 624 | 505(1,920 | 4,060 | 6,480 | 5,500 | 2,440 708
58| 678| 598 | 550 | 1,920 | 4,060 | 6,310 | 5,340 | 2,310 650
5741 706 | 586 | 528(1,920 | 4,220 | 6,140 | 5,340 | 2,180 708
508 | 6781 574 | 5052050 | 4,220 5,820 | 5,180 | 2,120 767
598 | 6781 550 | 528 (2,180 | 4,220 | 5,500 | 5,180 | 2,050 706
574 | 6781 550 | 528 (2,310 (4,220 | 5,180 | 5,180 | 1,450 736
550 6781 574 | 550 (2,380 (4,220 5,180 | 5,000 | 1,450 706
5281 6 484 | 574 | 2,440 | 4,380 | 5,020 | 5,000 | 1,240 665
528 | 6781 505 | 528 (2,440 | 4,540 | 5,100 | 4,910 | 1,240-| 624
528 | 767 494 | 539 2,850 | 5,020 | 5,180 | 4,810 | 1,200 650
528 | 736 | 484 | 550 (2,990 | 5,500 | 5,500 | 4,720 [ 842 550
528 | 706| 484 | 5981 2,900 | 5,660 | 5,820 | 4, 484 708
528 6| 463 | 624 (2,990 | 5,820 | 6,140 | 4, 484 650
5051 767 ] 48411,450 | 3,060 | 5,820 | 6,220 | 4,540 [ 505 736
484 |° 767 | 484 |2,180 (3,130 | 5,980 | 6,310 | 4,540 [ 528 736
474t 67| 505)2,710( 3,280 | 5,980 | 6,140 | 4,220 | 525 736
463 | 767 | 494 | 2,850 | 3,280 | 6,140 | 5, 4,060 | 522 736
484 | 736 | 484 | 2,990 | 3,280 | 6,310 | 5,820 | 3,900 [ 518 678
444 | 67| 484 12,990 (3,280 (6,480 | 5,500 { 3,740 | 515 706
434 | 752 5052710 | 3,280 | 6,650 | 5,500 | 3,580 | 512 706
44| 736| 5052710 3,280 | 6,820 [ 5,340 | 3,580 | 508 736
430 | 800 550 | 2,440 | 3,280 | 6,480 | 5,220 | 3,580 | 505 768
437| 678| 505 2,440 | 3,280 | 6,480 | 5,100 1 3,280 [ 650 800
44| 736 |.......| 2,310 | 3,280 | 6,140 | 4,980 | 2,990 | 598 767
424 | 706 |....... 2,180 | 3,280 | 6,030 | 4,860 | 2,850 | 611 800
44| 678 ....... 2,050 [-euen-. 5,930 [eeeen-- 2,850 | 624 |...... .

NoTE.—Discharge determined from a well defined rating curve. Discharge interpolated, owing to lack
of aﬁe rea;clliggs, for Sundays and the following periods: Oct. 8-14; Nov. 11-13; Dec. 27, 2é; July 5, 12-17;
and Aug. 21-26. ; -

i
ML

Monthly discharge of Chelan River at Chelan, Wash., for the year ending Sept. 30, 1914,

Discharge in second-feet.
: Run-off Accu
Month, i (totalin |70~

Maximum.| Minimum. | Mean, | 3¢re-feet).
[0 70) T O 868 598 715 44,000 | B.
NOVOmDbOr. ...ttt ecacieaaaaanens 800 598 678 40,300 | B.
December. . .veieeii e 678 424 530 32,600 | B.
L 11 . 800 454 677 41,600 | B,
February.... ... i 706 463 544 30,200 | B.
March . vt 2,990 ¢ 484 1,340 82,400 | A.
7 ¢ 0 1 3,280 1,920 2,670 159,000 | A.
Y e e e e 6,820 3,280 5,140 316,000 | A.
JURG. e e e 6, 650 4,860 5,730 341,000 | A.
JOLY . e iee e 5,500 2,850 4,520 278,000 | B.
AUZUSE - oot 2,850 484 1,280 78,700 | B.
September. ...l 800 550 706 42,000 | A.

The Fear....cooiiiiiiiiiiiiaimanrneanes 6,820 424 2,050 | 1,490,000

ENTIAT RIVER AT ENTIAT, WASH.

LocarioN.—In sec. 18, T. 25 N., R. 21 E., one-eighth mile below power house of the
Wenatachee Valley Gas & Electric Co., three-fourths mile above Entiat, and
about 1 mile above the mouth.

DRAINAGE AREA.—419 square miles.

43855°—wsp 392—16——9
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REecorps avarLaBLE.—October 5, 1910, to September 30, 1914.

GAGE.—Inclined staff on left bank.

DiscHARGE MEASUREMENTS.—Made from private bridge 200 feet below the power
house and about one-eighth mile above the gage.
CHANNEL AND CONTROL.—Gravel and small bowlders; shifting during extreme floods.
EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 3.9 feet at 12.30
p. m. June 3 (discharge, 2,870 second-feet); minimum flow estimated at 65 second-
féet February 7 from temperature record and observer’s notes during period when

. discharge relation was affected by ice.

1910-1914: Maximum stage recorded, 4.4 feet June 34, 1913 (discharge, 3,800
second-feet); minimum flow estimated at 65 second-feet February 7, 1914, from
temperature record and observer’s notes during period when discharge relation

was affected by ice.

WinTER FLow.—Discharge relation affected by ice.
Diversions.—Entiat Irrigation Co.’s high-line canal, capacity about 20 second-feet,

diverts above the gage.

ReauraTion.—Flow affected somewhat by changes in load when the power plant is

in operation. .
Accuracy.—Results good.

CoopreErATION.—Gage heights furnished by Wenatchee Valley Gas & Electric Co.

The following discharge measurement was made by C. O. Brown:
July 7, 1914: Gage height, 2.50 feet; discharge, 965 second-feet.

Daily discharge, in second-feet, of Entiat River at Entiat, Wash., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
oo, 146 158 158 137 171 171 250 870 | 1,910 | 1,330 311 134
2 146 158 156 139 146 171 250 | 1,060 | 2,530 | 1,330 268 134
. 146 158 | - 158 139 92 158 268 | 1,510 | 2,870 | 1,330 268 134
L S 141 158 134 139 74 158 311 | 1,510 | 2,700 | 1,390 231 146
| J 141 158 134 137 74 158 311 | 1,510 | 2,060 | 1,060 231 134

134 171 134 171 74 171 388 1,390 | 1,770 960 215 123
134 166 134 166 65 171 415 1 1,330 | 1,510 915 215 123
146 158 134 231 83 156 545 | 1,270 | 1,220 870 199 123
146 158 125 215 112 | J58 620§ 1,270 | 1,160 870 215 123
146 158 123 209 139 185 700 | 1,220 | 1,060 870 215 134
146 158 134 199 151 185 700 | 1,330 | 1,060 780 215 134
146 158 134 193 156 199 740 | L, 1,010 780 215 123
146 158 134 185 161 199 825 | 1,510 | 1,060 870 215 123
158 134 146 185 161 199 870 | 1,770 | 1,450 825 199 130
158 137 146 185 158 231 915 | 2,060 | 1,510 740 185 128
171 171 146 185 156 231 915 | 2 2,060 660 185 134
171 171 158 179 146 231 870 | 2,370 | 2,370 620 199 134
171 185 158 177 158 | 250 870 | 2,210 | 2,370 | 700 185 171
146 177 158 177 156 | 261 915 1 2,210 | 2,210 780 171 199
171 158 151 171 156 268 960 | 2,0 1,770 660 171 171
171 151 119 2151 1,010 | 2,210 | 1,510 660 185 158
171 151 123 336 | 1,060 | 2,370 | 1,270 477 185 146
17 171 158 336 960 | 2,370 | 1,060 446 171 146
166 158 134 360 915 | 2,700 | 1,060 415 158 130
166 158 134 360 915 | 2,700 | 1,110 415 158 146
161 158 134 336 915 | 2,210 | 1,110 388 158 158
161 171 134 311 870 [ 1,770 | 1,110 | 360 | 158 199
161 158 134 311 825 | 1,770 { 1,110 360 158 199
158 171 134 268 780 11,390 | 1,110 336 158 185
158 1mn 134 231 870 | 1,510 | 1,220 311 146 171
158 [....... 139 250 |...onn- 1,510 |....... 311 134 }.......

Nore.—Discharge determined from a well-defined rating curve.

from observer’s notes, and climatic records, Feb. 3-12.

Discharge estimated because of ice,
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Monthly discharge of Entiat River at Entiat, Wash., for the year ending September 30, 1914,

Discharge in sécond-feet. .

Run-off |, ...

Month, (total in T80y,
Maximum. | Minimum.| Mean, | 8cre-feet). |

171 134 155 9,530 | A.

185 134 161 9,580 | A.

158 119 140 8,610 | A.-

231 . 119 171F . 10,500 | A.

171 65 13 50 | B.

360 156 233 14,300 | A.

1,060 250 725 43,100 | A.

2,700 870 1,770 109,000 | A.

2,870 1,010 1,580 94,000 | A.

1,390 736 45,300 | A.

311 134 196 12,100 | A.

199 123 146 8, 6 A.

The Fear. - cvueeee i arceeaeaaaneannnn 2,870 65 514 372,000

WENATCHEE RIVER NEAR LEAVENWORTH, WASH.

LocarioN.—In sec. 12, T. 26 N., R. 17 E., at Nickles ranch, half a mile below Beaver
Creek and about 14 miles north of Leavenworth.

DRAINAGE AREA.—591 square miles.

REecorRDs AvAarLABLE.—November 28, 1910, to September 30, 1914,

Gage.—Inclined and vertical staff gage on left bank since September 6, 1913; prior
to this date a vertical staff at same site. .

DISCHARGE MEASUREMENTS.—Made from cable three-eighths mile above gage.

CHANNEL AND coNTROL.—Gravel and small bowlders; shifting in floods; discharge
relation affected by logs lodging on control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.65 feet at 6 a. m.
May 16 (discharge, 8,700 second-feet); minimum stage recorded 2 83 feet at 6
p. m. September 13 (discharge, 482 second-feet).

1910-1914: Maximum stage recorded, 9.6 feet at 6 p. m. June 3, and at 8 a. m.
and 6 p. m. June 4, 1913 (discharge, 14,500 second-feet); minimum stage recorded
2.83 feet at 6 p. m. September 13, 1914 (dlscharge 482 second-feet).

WinTER FLoW.—Discharge relation affected by ice during severe winters.
Accuracy.—Results good.

Discharge measurements of Wenatchee River near Leavenworth, Wash., during the year
ending Sept. 30, 1914,

Gage Dis- Gage Dis-
Date. Made by— height. | charge. || Date- Made by— heiz%xt. charge.
Feet. | Sec.ft. Feet. | Sec.-ft.
Feb. 10 | ¥. B. Storey........... 3.04 657 [1 July 11 [ C. O. Brown........... 5.22 3,270
11 |..... {1 (DR 3.03 660 || Aug. 15 |..... L3 o 3.43




132 SURFACE WATER SUPPLY, 1914, PART XII—A,

Daily discharge, in second-feet, of Wenaichee River near Leavenworth, Wash., for the
. . year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
591 835 880 1,520 | 3,510 | 5,100 | 4,320 | 1,400 658
615 790 880 | 1,350 | 5,100 | 6,500 | 4,700 | 1,340 615
615 700 880 | 1,350 | 6,500 | 7,760 | 4,700 { 1,290 658
615 790 880 | 1,560 | 6,500 | 6,500 I 4,510 | 1,240 615
830 | 700 | 858 |1,870 | 5,500 | 5,100 | 4,320 | 1,240 575
1,180 2,070 14,900 | 4,700 | 3,960 { 1,240 575
1,880 2, 4,900 | 3,780 | 3,440 | 1,180 575
2,140 2,510 | 4,700 | 3,610 | 3,280 | 1,080 615
2,010 2,940 | 4,700 { 2,970 | 3,120 { 1,030 575
1, 3,360 | 4,900 | 2,970 | 3,120 | 980
1,760 3,670 | 4,700 | 3,120 | 2,970 ] 980 498
1,640 4,340 | 5,100 | 3,280 | 3,280 | 1,030 498
1,520 ,340 | 5,540 | 3,610 | 3,280 | 1,030 482
1,400 4,340 | 7,250 | 4,510 | 3,120 | 980 498
1,340 4,700 | 8,560 | 5,100 | 2,970 | 1,030 615
1,290 4,520 | 8,560 | 6,260 } 2,760 | 1,080 615
1,240 4,160 | 7,760 | 7,000 | 2,540 | 1,030 615
1,180 3,830 | 6,750 | 6,880 | 2,540 930 745
1,080 4,340 | 6,500 | 6,750 | 2,400 | 835 980
1,030 5,700 | 6,500 | 5,320 | 2,400 | 835 980
1,030 4,900 | 6,750 | 4,320 | 2,010 | 880 880
980 4,620 1 7,250 | 3,780 | 1,760 880 858
980 4,160 | 7,500 | 3,280 | 1,760 835 835
880 3,990 | 8,020 | 3,120 | 1,7 790 790
880 3,670 | 7,000 | 3,440 | 1,760 | 768 790
8830 3,510 | 6,020 | 3,440 | 1,640 | 745
880 3,510 | 5,540 | 3,610 | 1,520 745 | 1,080
880 3,210 | 4,510 | 3, 1,520 745 9
836 3,060 { 3,960 | 3,610 1,400 790 880
880 3,060 | 4,140 | 3,960 | 1,370 | 745 790
835 (.......| 1,640 |....... 4,510 |....... 1,400 | 700 |...... .

Note.—Discharge determined from two well-defined rating curves (except Apr.2 to May 10). The
first applicable Oct? 1,1913, to Nov. 16, 1913; the second applicable Nov. 17 to Apr. 1 and May 11 to Sept.
30. Discharge relation Apr. 2 to May 10affected by log jam, and discharge determined from a fairly well-
defined rating curve based upon discharge measurements during the period and the fall of stage when the
log jam was removed.

Monthly discharge of Wenatchee River near Leavenworth, Wash., for the year ending
Sept. 30, 1914.

Discharge in second-feet. Run-off.
Month, Depth in Acau-
Per racy.
: - inches on | Totalin
Maximum. | Minimum. | Mean. s%aér'e drainage | acre-feet.
area.
1,880 702 1,250 2.12 2.44 76,900 | A.
2,140 898 1,300 2.20 2.46 77,400 | A.
1,290 599 830 1.40 1.61 51,000 | A.
2,140 591 1,160 1.96 2.26 71,300 | A.
930 575 666 113 118 37,000 [ A.
2, 540 817 1,510 2.55 2.94 92,800 | A.
5,700 1,350 3,410 5.77 6.44 3 B.
8, 3,510 5,920 10.0 11,53 000 | B.
7,760 2,970 4 7.72 8,61 271,000 [ A
4,700 1,370 2,760 4.67 5.38 170,000 | A.
1,400 7 981 1.66 191 60,300 | A.
1, 080 482 710 1.20 1.3¢4 42,200 | A.
8, 560 482 2,100 3.55 48.10 | 1,520,000
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WENATCHEE RIVER AT DRYDEN, WASH.

Looation.—In the SW. 1 sec. 26, T. 24 N., R. 18 E., at the power plant of the

: Wenatches Gas & Electric Co., one-fourth mile above Dryden, 1} miles below

the intake of the Wenatchee Valley canal, 2 miles below Peshastin Creek, and 4
miles above Cashmere.

DRrAINAGE AREA.—1,200 square miles.

REcorps aAvamasLe.—October 1, 1911, to September 30, 1914.

Gage.—Vertical staff in tailrace of power house. .

DiscHARGE MEASUREMENTS.—Made from the highway bridge 1 mile above Cashmere.

CHANNEL AND CONTROL.—Rocky; practically permanent. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.50 feet at § a. m.
May 16 (discharge, 14,600 second-feet); minimum stage recorded 0.10 foot Sepe
tember 13-15 (discharge, 675 second-feet.).

1904 1-1914: Maximum stage recorded, 8.80 feet at 6 p. m. June 3, and at 6
a. m. June 4, 1913 (discharge, 24,100 second-feet); minimum stage recorded,
—0.02 footat 10 a. m. September 29, 1912 (discharge, 572 second-feet).

Winter FLow.—Discharge relation not sericusly affected by ice.

Diverstons.—The Wenatchee Valley canal is the most important canal diverting
above this station. Records are kept on this canal and the results are added to
give total flow past gage.

REGULATION.—A small amount of sbora.ge in the millpond at Lea.venworth

Accuracy.—Results good.

GoorERrATION.—Grage-height record furnished by the Wenatchee Valley Gas & Elec-
tric Co.

Discharge measurements of Wenaichee River at Dryden, Wash., during the year ending
Sept. 30, 1914.

[Made by C. O. Brown.]

Ga Dis-
Date. heigiet. charge.
Feet. Sec.ft.
B 2 ST 3.20 4,620
Awg 17 .90 1,180
ST T2 .85 1,250

1 Gaging station called “ Wenatchee River at Cashmere,”” 1904-1910.
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Daily discharge, in secbnd—feet, of Wenatchee River ot Dryden, Wash., for the year ending
Sept. 30, 1914.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug..| Sept.
1,400 | 1,730 880 1,300 | 2,110 | 5,250 | 8,560 | 6,430 | 1,820 9056
820 | 1,610 | 880 1,300 | 1,980 | 7,440 [11,600 | 6,930 | 1,500 840
1,020 | 1,500 | 820 1,200 | 2,110 | 9,880 (12,700 | 6,930 | 1,400 840
1,110 | 1,400 | 880 1,200 | 2,400 {10,600 |10,600 | 6,930 | 1,500 725
1,110 | 1,400 | 1,200 1,200 | 2,710 | 8,560 | 8,560 | 6,430 | 1,500 780
1,200 | 1,300 | 2,110 1,200 | 3,570 | 7.980 | 7,440 | 5,480 | 1,500 725
1,300 | 1,300 | 3,380 1,110 | 3,760 | 7,440 | 5,710 | 4,800 ( 1,500 725
1,200 | 1,200 | 3,380 1,300 | 4,360 | 7,180 | 5,020 | 4,580 | 1,500 725
1,200 | 1,110 | 3,030 1,610 | 4,580 | 7,180 | 4,580 | 4,580 { 1,300 725
1,110 | 1,200 | 2,710 1,500 | 5,250 | 6,930 | 4,150 | 4,580 | 840 725
1,200 | 1,110 | 2,400 1,400 | 5,710 | 7,440 | 4,360 | 4,150 | 1,220 725
1,200 | 1,110 | 2,110 1,400 | 6,190 | 7,980 | 4,580 | 4,360 | 1,220 725
1,110 | 1,110 | I, 1,500 | 6,930 | 8,880 | 5,480 [ 4,580 | 1,220 675
1,110 | 1,020 | 1,980 1,730 | 7,180 (11,300 | 6,680 | 4,150 | 1,220 675
1,110 | 1,020 | 1,850 2,110 | 7,700 {13,800 | 7,980 | 3,950 | 1,220 675
1,610 | 1,020 | 1,850 2,550 | 7,700 |14,200 | 0,880 | 3,570 | 1,220 725
2,870 | 1,020 { 1,610 2,550 | 6,930 (12,700 110,900 | 3,060 | 1,220 840
2,710 | 1,020 | 1,610 2,870 | 6,430 |11,300 10,900 | 3,220 | 1,130 840
2,400 | 1,200 | 1,610 3,030 | 8,650 [10,600 ' 9,880 | 3,060 9751 1,050
2,250 | 1,110 | 1,500 3,380 | 7,700 [10,600 | 8,260 | 3,060 | 975 [ 1,220
1,850 | 940 | 1,400 3,380 | 7,180 [10,900 | 6,190 | 2,750 [ 975 | 1,130
1,850 | 940 | 1,400 3,380 | 6,930 |11,600 | 5,480 | 2,460 | 1, 1,130
1,980 | 940 | 1,400 3,380 | 6,430 |12,000 | 5,020 | 2,190 | 1, 1,050
1,980 880 | 1,300 3,380 | 5,950 |12,700 | 4,800 | 2,060 975 975
1,980 880 | 1,200 3,200 | 5,480 {11,600 | 5,480 | 2,600 975 975
1,850 | 880 | 1,200 3,030 | 5,480 | 9,880 | 5,020 | 1,710 | 975 ] 1,130
1,980 | 880 { 1,200 2,710 | 5,020 | 8,260 | 5,020 | 1,820 | 905 | 1,
1,850 | 880 | 1,200 2,870 | 4,800 | 6,930 | 5,020 { 1,940 | 905 | 1,300
1,730 | 880 | 1,200 2,400 | 4,580 | 6,680 | 5,250 | 1,600 | 905 | 1,1
1,730 | 820 | 1,200 2,400 | 4,580 | 6,190 | 5,710 | 1,500 | 905 | 1,
A 760 | 1,200 2250 |....... 6,930 |....... 1,130 | 905 |.......

No1e.—Discharge determined as follows: Oct. 1 to May 16, from a rating curve well defined between
500 and 20,000 second-feet; May 17 to Sept. 30, from a rating curve well defined above 1,000 second-feet.,

Monthly discharge of Wenatchee River at Dryden, Wash., for the year ending Sept. 80, 1914.

Discharge in second-feet. ;

Run-off |, ...

Month. (total in racy.

Maximum.| Minimum.| Mean, | 3€re-feet). )
OCEODEE . « ot eee e eee e eaee e aaennas 2,710 710] 1,460 9,800 | A.
November................ 2,870 820 1,500 94,600 | A.
December. . .-..... .10 1,730 760 | 1,100 67,600 | A.
January.......coeooooao.. 3,380 820 1,670 103,000 | A.
February................. 1,400 820 948 52,600 | B.
ATCh. . —nnenienoinins 3,380 1,110 | 2,19 | 135,000 | A.
April...ooL il 8,650 1,980 | 5,350 318,000 | A.
B e eeenmn e eaneninn 14, 200 5, 9,380 577,000 | A.
June............Lllll 12,700 4150 7,030 | 418,000 | A.
Jaly.. Ll 6,930 1, 3,760 | 231,000 | A.
August............_.ollll 1,820 1,180 72, B.
[T 111 P 1, 675 904 53,800 { B.

The year. . coooiieeiaaairiiiaaaeneencaaacnns 14,200 675 3,060 | 2,210,000
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Combined monthly discharge of Wenatchee Valley canal and Wenatchee River at Dryden,
Wash., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off Accus
Month. (total in racy.
Maximum.| Minimum., | Mean, | 3cre-feet).
2,770 798 1,530 94,100 | A.
2,870 879 1,610 95,800 | A.
1,730 760 1,100 67,600 | A.
3,380 820 1,670 103,000 | A.
1, 400 820 948 B.
3,380 1,110 2,190 135,000 | A.
8, 1,980 5,380 A.
14,300 5,320 9,470 582,000 | A.
12, 800 4,250 7,130 424,000 | A.
7,030 1 240 3,870 238,000 | A.
1,930 8 1, 79,300 | B.
1,450 776 995 59,200 | B.
14,300 760 3,110 | 2,250,000

WHITE RIVER NEAR CHIWAUKUM, WASH.

LocatioN.—In the NE. { sec. 5, T. 27 N., R. 16 E., at a highway bndge 4 miles above
Wenatchee Lake and 4 miles above Telma

DRrAINAGE AREA.—150 square miles. ]

RECORDs AVAILABLE.—May 30, 1911, to September 30, 1914; fragmentary.

Gace.—Vertical staff attached to left abutment of highway bridge.

DIscHARGE MEASUREMENTS.—Made from the highway bridge at the ga,ge or by
wading.

CHANNEL AND CONTROL.—Rocks and gravel; shifting in floods. :

EXTREMES OF STAGE AND-DISCHARGE.—Maximum stage recorded during year, 6.7 feet
at 3.30 p. m. May 15; minimum stage recorded, 0.35 foot September 12-14 and 17.

1911-1914;: Maximum stage recorded, 9.0 feet June 13, 1911 (discharge, 3,780 -
second-feet); minimum stage recorded, —0.34 foot November 1-3, 1911 (dis- -

charge, 76 second-feet).
Accuracy.—Results good.

Ve

- Discharge measurements of White River near Chiwaukum, Wash., during the year ending
Sept. 30, 1914.

[Made by C. O. Brown.]

Gay Dis-
Date. height. | charge.

. Feet. Sec.fi.
B VT . S 1.48 523
. T 1.42 480
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Daily gage height, in feet, of White River near Chiwaukwm, Wash., for the year ending Sept.
30, 1914.

Day. Apr. | May. | June. Ju]yl Aug. | Sept. Day. Apr. [ May. | June.|July. | Aug. | Sept.

CHIWAWA CREEK NEAR LEAVENWORTH, WASH.

LooattoNn.—In the SW. § sec. 80, T. 27 N., R. 18 E., at Jordan’s ranch, 1} miles
below Deep Creek, 3 miles above the mouth, and about 14 miles north of
Leavenworth. 5

Dramvage AREA.—I181 square miles.

RECORDS AvarLABLE.—May 29, 1911, to May 9, 1912; July 1, 1913, to October 81,
1914, when station was discontinued.

Gaage.—Vertical staff in two sections on left bank.

.+ DIstHARGE MEASUREMENTS.—Made from a cable 2} miles below the gage, from a
bridge one-half mile below the gage, or by wading near the gage.

" CHANNEL AND coNTROL.—Rocky; practically permanent.

EXTREMES OF DISCHARGE.—1911-12, 1913-14: Maximum stage recorded, 3.3 feet May -
8, 1912 (discharge, 2,410 second-feet); minimum flow estimated at 90 second-
feet February 6, 1914, from one discharge measurement, temperature record,
observer’s ‘notes, and comparison of hydrograph at this station with that of
Wenatchee River near Leavenworth, Wash. h

Winter Frow.—Discharge relation affected by ice.

Accuracy.—Results good.

Discharge measurements of Chiwawa Creck near Leavenworth, Wash., during the period
Oct. 1, 1913, to Oct. 81, 1914.

G Dis- Gage | Dis-
Date. Made by— height. | charge. || Date: Made by— helght. | charge.
Feet. | Sec.-ft. Feet. Sec.%.
Feb. 10 | F. B. Storey.....e..... (.76 31 || Aug. 15| C. O. Brown........... 0,68 1
July 11 | C. O. Brown..ccceeu... 1.67 857 || Oct. 4 | J.T.Hartson.......... 17 118

e Discharge relation affected by ice.
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Daily discharge, in second-feet, of Chiwawa Creek near Leavenworth, Wash., from Oct. 1,
1913, to Oct. 81, 1914. :

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
SO 240| 280| 200| 193| 128| 218| 2368 1,670 | 1,670 | 1,360 204 | 221
2...... 240 259 280 193 116 193 368 | 1,560 | 2,020 | 1,360 392 193 218
CI 221| 259| 280| 193 125 0| 453]1,900 | 2,270 | 1,260 186 210
4...... 221 250 250] 193 140| 210| 538 1,670| 1,780 | 1,360 | 368 | . 183 193
| AR 221 280 240 259 115 218 624 | 1,560 | 1,460 | 1,170 368 176 186
6...... 221 300| 240) 344 90| 240| 728 1,460 (1,360 1,040 | 368| 176] 183
Y PPN 221 344 240 500 103 221 802 | 1,360 | 1,170 960 344 180 176
8...... 240 300 240 560 128 221 919 |'1,360 | 1,040 960 322 176 173
9...... 221 280 237 344 130 221 11,040 | 1,360 | 1,000 919 322 176 176
10...... 280 270 233 336 131 250 | 1,170 { 1,360 919 919 322 170 190
) § S 300 259 |. 229 328 165 279 11,170 | 1,360 960 919 322 160 204
12...... 322 240 225 321 155 308 1,170 | 1,560 | 1,040 960 322 160 218
T 244 | 240 | 221 | 34| 165| 2338|1,360 1,670 |1,200| 960 300| 160| 214
4...... 344 240 221 307 180 368 11,360 | 2,020 | 1,360 919 300 170 214
15...... 344 344 221 300 190 472 | 1,460 | 2,270 ; 1,560 880 322 192 214
16...... 322 530 221 280 193 444 | 1,560 | 2,270 | 1,780 802 300 180 221
17...... 300 444 221 270 193 344 11,560 | 2,020 | 2,020 728 280 164 282
18 . 300 368 221 259 193 38311, 1,900 | 2,020 728 270 232
19...... 300 368 221 259 193 422 | 1,560 | 1,780 | 1,780 692 259 300 368
20...... 322 | 344 | 210| 259| 193 | 461)1,560 1,780 |1,460| 692| 240| 280 200
21. 344 300 193 500 ] 1,360 {1,780 | 1,260 624 240 259 322
22...... 322 300 193 530 | 1,360 | 2,020 | 1,040 592 240 267 300
23...... 3 300 193 530 | 1,560 | 2, 919 530 240 275 280
24 ... 368 300 193 « 530 | 1,780 | 2,140 | 1,040 530 240 283 259
25...... 3 300 | 193 530 | 2,020 | 1,780 | 1,040 | 500 | 221 | 291 259
26...... 344 300 193 530 | 1,780 | 1,670 | 1,040 500 221 300 259
27...... 322 | 322| 193 500 | 1,780 | 1,460 | 1,040 | 500 | 22t | 322 240
28...... 322 300 193 500 [ 1,670 | 1, 1,090 500 221 240 T 240
...... 300 300| 193 392 [ 1,670 | 1,170 | 1,170 | 472 | 221 | 221 240
30...... 300 300 193 368 | 1,670 | 1,170 | 1,170 472 221 210 259
31...... 290 ....... 193 368 |....... 1,460 |....... 444 210 |....... 344

NomE.—Discharge determined from a rating curve well defined between 80 and 900 second-feet. Dis-
charge estimated because of ice, from observer’s notes, climatic records, and one discharge measurement,
Jan. 23-31 and Feb. 1-15. Discharge interpolated owing to lack of §age readings, Nov. 10 and Dec. 9-12;
1913; Jan. 10-14 and 17; Mar. 10-13 and 18-20; Apr. 3, 4, 9; May 6; June 13; Aug. 18; Sept. 18 and 22-25,
Oct. 10, 11, and 17, 1914, :

Monthly discharge of Chiwawa Creek mear Leavenworth, Wash., from October, 1918, to
October, 1914.

Discharge in second-feet.
Run-off |, ...,
Month. - (total in racy.
Maximum. | Minimum. | Meen. | 8Crefeet). |25
1913-14.
October............... et et aeaeeeaeeeanann—aaa 268 221 295 18,100 | A.
530 240 308 18,300 | A.
300 193 222 13,600 | A.
560 |eeenninnann. 257 15,800 | C.
206 0. e 165 9,160 | C.
530 193 364 22,400 | B.
2,020 368 1,270 75,600 | A.
2,270 1,170 1,670 103,000 | A.
2,270 919 1, 80,900 | A.
, 444 818 50, A,
210 187000 | A-
322 160 216 12,900 | A.
2,270 |.oeiiaal..l 604 438,000
1914-15.
[0 161701 173 N e 368 173 242 14,900 | A.
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.

ICICLE CREEK NEAR LEAVENWORTH, WASH.

Locarron.—In sec. 24, T. 24 N., R. 17 E., at Lamb’s ranch 1} mlles above the mouth,
and 2% miles south of Leavenworth

DRAINAGE AREA.—211 square miles.

RECORDS AVATLABLE.—June 9, 1911, to October 31, 1914, when station was discog-
tinued.

Gage.—Vertical staff nailed to cottonwood tree on left bank.

DiscEARGE MEASUREMENTS.—Made from cable near gage or by wading.

CHANNEL AND coNTROL.—Heavy sand and coarse gravel; control fairly permanent,.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 5.2 feet at 5 p. m.
May 15, and 6 p. m. June 2 (discharge, 2,890 second-feet); minimum stage re-
corded, 0.25 foot September 11-14 (discharge, 110 second-feet).

1911-1914: Maximum stage recorded, 8.1 feet at 8 a. m. June 3, 1913 (discharge,
4,760 second-feet); minimum stage recorded, 0.18 foot November 2-3, 1911 (dis-
charge, 84 second-feet).

Diverstons.—Several small diversions above the station.

Accuracy.—Results excellent except during winter.

COOPERATION —Gage-helght record furnished by the Wenatchee Valley Gas & Electric
Co. to June 30, 1913.

Discharge measurements of Icicle Creek near Leavenworth, Wash., during the year ending
Sept. 80, 1914.

[Made by C. O. Brown.]

Date. Gage Dis-

height. | charge.

Feet. Sec.-ft.
1.69 872
1.68 841
.41 178

Daily discharge, in second-feet, of Icicle Creek near Leavenworth, Wash. ,Jrom Oct. 1, 1918,
to Oct. 81, 1914.

Day. .| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
1...... 176 | © 296 248 | 395 1,110,] 2,350 | 1,330 | 320] 130 200
2. ... 176 | 296 234 395|1,930| 2,800 | 1,330 | 345 130 214
b SO 167 272 224 395 | 2,050 | 2,470 | 1,220 320 130 214
4...... 153 272 224 495 | 1,630 | 1,810 { 1,220 296 130 200
[ PP 153 272 224 645 | 1,450 | 1,330 | 1,000 296 122 200
6..... 176 296 224 670 | 1,330 | 1,160 890 296 122 176
Teeennn 176 272 224 725 | 1,330 | 1,000 800 [ 272 176
8...... 176 262 248 835 | 1, 890 890 272 130 153
| 176 272 248 890 | 1,280 780 835 258 122 130
10...... 200 272 248 | 1,000 | 1,330 780 780 248 122 224
1...... 670 258 248 | 1,000 | 1,330 780 780 248 110 248
12...... 570 | 224 262 | 1, 1,570 | 1,060 890 | 258| 110 248
13...... 670 | 195 296 | 1,110 | 1,930 | 1,450 | 835 | 238| 110
14...... 520 219 370 | 1,160 | 2,590 | 1,570 780 238 110 320
15...... 445 296 370 | 1,450 | 2,890 | 2,050 { 780 | 224| 176 272
16...... 395 | 1,000 420 | 1,220 | 2,530 | 2,290 670 224 176 272
7. ... 370 5 470 | 1,060 | 2,170 | 2,290 620 210 176 420
18......| 370 495 520 | 1, 2,050 | 2,050 595 200 224 420
19...... 445 545 | 1,810 | 2,050 | 1,690 | 620 | 200 296 470
20...... 470 | 395 570 | 1,570 | 2,170 { 1,330 | 570 | 200| 224
21...... 470 395 595 [ 1,280 | 2,350 | 1,110 520 200 224 370
2oL 420 370 620 | 1,110 | 2,350 945 445 186 200 345
B...... 420 370 620 | 1,060 | 2,590 835 445 176 176 320
24...... 570 495 595 | 1,000 | 2,410 | 1,220 420 176 176 320
25...... 495 445 545 2,050 | 1,110 420 176 176 296
26...... 420 420 520 945 | 1,630 | 1,000 395 176 272 296
27...... 370 495 890 | 1,450 | 1,000 395 167 296 296
28...... 370 395 470 8351 1,220 | 1,000 345 153 248 296
...... 345 395 445 780 | 1,160 { 1,110 345 153 224
30..... o 320 370 420 835 (1,220 | 1, 320 153 214 420
3l...... '296 ....... 395 )....... 1,810 |....... 320 130 [eenn--- 445

NoTE.—Discharge determined from a rating curve well defined above 100 second-feet. Discharge esti-
mated, because of ice, from observer’s notes and climatic records, Jan. 4, 5, 22, and 30, and Feb. 6-13.
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Monthly discharge of Ic"wle Creek near Leavenworth Wash., from October, 1913, to October

1914.
Di i -feet.
ischarge in second-feet. Run-off oon
Month. (total in l'acy-
Maximum. | Minimum. | Mean, | 2cfe-feet).
670 153 360 22,100 | A.
1,000 195 374 22,300 | A.
345 176 231 14,200 | A.
1,160 176 424 26,100 | C.
3 140 210 11,700 | C.
620 224 392 24,100 | A.
1,810 395 950 56, 5 A.
2,800 1,110 1,820 112,000 | A.
2,890 780 1,420 84,500 | A.
1,330 320 706 43,400 | A.
345 130 226 13,900 | A,
206 110 173 10,300 | A.
2,890 110 609 441, 000
470 130 289 17,800 | A,

WENATCHEE VALLEY CANAL AT DRYDEN, WASH.

LocaTtion.—In sec. 26, T. 24 N., R. 18 E., one-fourth mile below the Dryden power
house; one-half mile below Dryden, 13 miles below the canal intake, and 3%
miles above Cashmere.

RECORDS AVAILABLE.—June 1, 1911, to September 30, 1914, irrigation seasons only.

Gage.—Vertical staff on left mde of flume. :

DiscHARGE MEASUREMENTS.—Made from plank laid across flume.

CHANNEL AND CONTROL.—Rectangular timber flume.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3 feet. August 26
4o September 11 (discharge, 122 second-feet); minimum stage recorded; 0:80 foot’
from 8 a. m. April 5, when water was turned into canal, to 6 a. m. April 7 (dis-
charge, 12.6 second-feet); from November 7 to April 4 canal was diverting no
water.

1911-1914: Maximum stage recorded, 8.05 feet August 27-28, 1913 (discharge,
126 second-feet); canal diverts no water during nonirrigating season.

Accuracy.—Results good.

CoorPERATION.—Gage-height record furnished by the Wenatchee Valley Gas &
Electric Co.

Discharge measurements of Wenatchee Valley canal at Dryden, Wash., during the year
ending Sept. 30, 1914.

Gage Dis-
Date. Made by— height. | charge.

Feet. Sec.-ft.
July 6| Brown and Burroughs . caee e an ittt eciai e 2.78 106
Aug. 6 | Burroughsand Williams. ........ o o e 2.83 116
Sept. 22 | €. O BrOWIla et e et iiiiie i aaiaaaeaa e eaaaaaaan 1.90 53.8
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Daily discharge, in second-feet, of Wenaichee Valley canal at Dryden Wash., for the
year ending Sept. 30, 1914.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
88 70 101 104 108 122
88 70 101 104 108 122
88 70 101 104 108 122
88 70 101 104 108 122
88 72 10t 104 108 122
88 76 101 104 108 122
88 76 101 104 108 122
88 76 101 104 108 122
88 76 101 104 108 122
88 76 101 104 108 122
72 78 101 104 108 122
59 82 101 104 112 112
59 82 101 104 112 101
59 85 101 104 112 101
59 85 101 104 112 101
59 88 101 104 112 101
59 88 101 104 112
59 |. 91 101 104 112 82
59 |. 9 101 104 115 76
59 94 101 104 115 67
59 98 101 104 115 59
59 98 101 104 115 54
59 98 101 104 115 54
59 98 101 104 115 54
59 98 101 104 118 54
59 101 101 104 122 54
59 101 101 104 122 54
59 101 101 104 122 54
59 101 101 108 122 54
59 101 101 108 122 48
59 101 |....... . 108 122 f........

NoreE.—Discharge determined from a ratin; nii curve well defined between 18 and 140 second-feet. Canal
dry 5.50 p. m. Nov. 6, 1913, to 8 a. m. April 5, 1914, N

Monthly discharge of Wenaichee Valley canal at Dryden, Wash., for the year ending
Sept. 80, 1914.

Discharge in -feet.

scharge in second-feet Run-off rcou

Month. (total in |* 0
. X acre-feet). Y.

Maximum. | Minimum. | Mean.

88 59 68.8 ,230 | B.

59 44 56.5 672 | B.

67 8.4 38.6 1,990 | A.

101 70 86.9 . 5,340 | A.

101 101 101 6,010 | A.

108 104 104 6,400 | A.

122 108 113 6,950 | A.

122 48 90.5 5,390 | A.

MOSES LAKE AT NEPPEL, WASH.!

LocaTioN.—On line between secs. 14 and 15, T. 19 N., R. 28 E., at the highway bridge
across Parker Hoin, at Neppel, in Grant County.

DrainaegeE AREA.—Notmeasured.

RECORDS AVAILABLE.—June 23 to December 12, 1909; April 3, 1910, to September 30,
1914.

1 Records formeirly published as “Moses Lake near Moses Lake, Wash.”
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Gaee.—Since October 17, 1912, vertical staff attached to west side of south pier of
highway bridge across Parker Horn. Zero of gage at elevation 1,000 feet above
mean sealevel. Gage read to hundredths at irregular intervals during year ending
September 30, 1914, by H. M. Flemming October 1 to March 31, and by W. R.
Hill, May 17 to September 30. From March 22, 1911, to October 16, 1912, a
vertical staff gage at same site but with zero of gage at elevation 1,036.79 feet above
mean sea level. Gage heights January 1 to October 16, 1912; corrected to give
heights above elevation 1,000 feet mean sealevel. From June 23 to December 12, .
1909, vertical staff on east shore of Moses Lake, 2% miles southwest of present gage;
near center of sec. 28, T. 19 N., R. 28 E. Willamette meridian. This gage was
carried out by ice in December, 1909, and since it was not referenced to a bench
mark the readings can not be reduced to present datum. From April 3, 1910, to
March 21, 1911, a combined vertical and inclined staff gage on the east shore of
Moses Lake near original location with zero of gage at elevation 1,036.79 feet,
mean sea level.

ConTrOL.—Dam at lake outlet, with crest elevation of 1,046.00 feet and a spillway
width of 75 feet.

EXTREMES OF STAGE.—Maximum stage recorded during year, 46.54 feet March 13;
minimum stage recorded, 45.76 feet September 14 and 16.

1910-1914: Maximum stage recorded, 47.17 feet at 8 a. m. March 27, 1913;
minimum stage recorded, 38.17 feet August 27, 1910.
. WinTeER FLow.—Lake freezes over each year.

Drversions.—Considerable water is pumped from the lake and from wells to the lake
for use in irrigation.

ReauraTion.—None.

Accuracy.—Gage-height record apparently excellent.

Dazly gage height, in feet, of Moses Lake at Neppel, Wash., for the-year ending Sept. 30,
1914.

{W. R. Hill, observer.]

Day. Oct. | Nov. | Dec. | Jan..| Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
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KEECHELUS LAKE NEAR MARTIN, WASH.

Locarion.—Just above outlet to lake, 34 miles northwest of Martin station on the
Northern Pacific Railway, and 94 miles northwest of Faston.

DRAINAGE AREA.—5H5 square miles.

RECORDS AVAILABLE.—January 12, 1906, to September 30, 1914.

GaGe.—Vertical staff in 3 sections used until beginning of construction of new dam.
Several changes in location have been necessary during the construction, but all
readings have been reduced to same datum. Gage heights indicate height of
water surface above sill of outlet tunnels in the dam, which is at elevation 2,457
feet above sea-level.

ExTREMES OF sTAGE.—Maximum stage recorded during year, 12.35 feet at 4.30 p. m,
May 8; minimum stage recorded, —2.11 feet September 30.

1906-1914: Maximum stage recorded, 14.38 feet November 23, 1909; minimum "
stage recorded, —2.11 feet, September 30, 1914,

StoraGE.—Storage in the lake is controlled by the operation of gates in the dam at
the outlet. A new channel was cut through the old dam on August 19, 1914,
making available 41,800 acre-feet additional storage. The record of the amount
stored or released each month is used in connection with the records of the gaging
station below the dam. '

CooprerATION . —Complete record furnished by United States Reclamation Service.

Daily capacity, in acre-feet, of Keechelus Lake neor Martin, Wash., for the year ending.
Sept. 80, 1914.

* Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. [ May. | June. [ July. [ Aug. | Sept.
17,230] 12,190 6,926 40,
17,640 12,9100 6,781 40,218
18,012) 13,375 6,636] 40,191
17,841) 13,465 6,491 40,163
17,500, 13,555/ 6,317] 40,136
17,3201 14,170( 6,027 40,136
17,230 14,770) 5, 766) 40,054
17,020| 15,445 5,534 , 040
16,930] 16,075| 5,288 40,013
16,690( 16,450 5,070 ,944

4,896, 39,917
4,794 39,862
4,664 39,752
4, 51 39, 608
4,403] 39,821
4,31 39,766
4,20 39,739
4,172 39,794
4,088 39,835
4,004 39, 821
3,96: 39,903
4,08 39,999
4,14 ,999
4,214 39,958
4, 287| 39, 889
4,403 39,780
4,403 39,451
3,802 39,259
3,388 39,040
2,730 38,889
2,100| 40,328|.......

YAKIMA RIVER NEAR MARTIN, WASH.

Locartron.—1,000 feet below present dam at outlet of Lake Keechelus, 200 feet down-
stream from cut-off channel, 34 miles northwest of Martin station on the Northern
Pacific Railway, 13 miles east of Meadow Creek station on Chicago, Milwaukee &
St. Paul Railway, and 94 miles northwest of Easton.

DRAINAGE AREA.—B5 square miles,
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RECORDS AvAILABLE.—October 18 to November 14, 1903; January 28, 1904, to Sep-
tember 30, 1914.

Gaee.—Vertical staff attached to bent of bridge at comstruction samp installed
October 7, 1912. Previous gage was at approximately same location.

D1scHARGE MEASUREMENTS.—Made from cable 200 feet below the gage, or by wading.

CHANNEL AND CONTROL.—Gravel; shifts slightly in floods; logs sometlmes lodge on
riffle control below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.62 feet at 7.30
a. m. May 15 (discharge, 1,660 second-feet); minimum stage recorded, 5.79 feet
at 8 a. m. and 4.30 p. m. November 16 (discharge, 16 sesond-feet).

1904-1914: Maximum stage recorded, 14.25 feet at 9 a. m. November 15, 1906
(discharge, 6,500 second- feet). TFlow has been regulated since the fall of 1906.
Gates in timber-crib dam above the gaging station have been closed frequently,
resulting in practically no,flow past the gage.

WinNTER FLOW.—Ice does not form at this station.

RecuraTion.—Flow partly controlled by storage and release of water at Keechelus
Lake reservoir computations of monthly discharge corrected for the effect of
storage. .

CooreraTION.—Records furnished by United States Reclamation Service.

Discharge measurements of Yakima River near Martin, Wash., during the year ending
Sept. 30, 1914.

. Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Date- Made by— he:ght charge.
Feet, | Sec.-ft. Feet. | Sec.ft
Nov. 29 | G. L. Parker........... 7.19 0 {| July 27 | Moxley and Blooms-
May 19| F. E. Moxley. 8.59 835 . burg.......coeooiiial 7.66 368
Jun, 13 [..... (s 1 T 6.85 153 || Aug. 18 | W. B oomsburg........ 7.04 152
Sept. 91} F. E. Moxley.......... 1.13 81. 5

Daily discharge, in second- feet of Yakima River near Martin, Wash., for the year ending
Sept. 30, 1914.

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

185 668 560 374 357 228 76
197 725 975 461 321 167 72
209 696 | 1,320 534 304 136 88
209 640 | 1,320 |* 534 288 104 74
197 586 975 197 272 88 81
197 509 784 45 257 87 76
185 438 846 46 272 68 90
185 162 846 46 257 47 84
185 24 754 87 242 52 90
185 25 910 185 228 71 84
185 32 846 | "206 214 71 88
185 90 975 560 201 76 73

7 354 | 1,110 354 191 68 81

21 696 | 1,3 754 186 68 82

534 | 1,110 910 0 130 149 93
534 910 867 121 122 95
534 975 806 54 142 96
534 144 | 1,040 747 56 113 70
509 354 | 1,110 662 62 122 78
560 461 | 1,110 835 45 113 112
696 1,250 582 36 122 138

93
725 |-onne- ) V) F 321 84 1. .....

Note.—~Discharge determined from rating curves as follows: Oct. 1 to June 18, well defined above 100
fsecond -feet; June 19 to Sept. 11, fairly well defined; Sept. 12-30, well defined between 70 and 1,000 second-
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Monthly discharge of Yakima River near Martin, Wash., for year ending Sept. 30, 1914.

[Drainage area, 55 square miles.]

) Discharge with-
Observed diseharge | pun_oft (total in acre-feet). | out Bt%erage Bun-off

(second-feet). | (second-feet). | (depth %gg;‘
mn of ob-
Month. h
M o ob- With- Per dm‘l’g se@rai‘:d
Maxt | Mgk Shage
mum. | mum. Mean. served. Stored. s tgr‘zla,tge y Mean. sgﬂire area). charge.
560 | 266| 388 23,000| —6,000] 17,800 | 200 | 5.27 6.08] A
485 16| 204] 12,100 -+4,400| 16,500 | 277 . | 5.04 5.62| A
251 112| 165 10,100 —1,900] 8,200{ 133 | 2.42 2.79 [ A
1,040 | 111| 334| 20,500 | +1,110| 21,600 | 351 | 6.38 7.36 | A
185 111 144 | 8010 Zoo5| 7780| 140 | 2.55 2.66 | A
754 21| 395 24300 —3,280 | 2,000 | 342 | 6.22 7.17 | A
1,180 23| 509| 30,300 | -+7,980| 38,300 | 644 |17 13.05 | A
1,560 | 317} 1,010 | 62,100 —5560 | 56,500 | 919 | 16.7 19.25 | A
1,110 5| 52| 31300 —4340] 27,000 454 | 8% 9.20 | A
B7[~ 36| 202| 12400| —5070] 7330| 119 | 2.16 2.49| B
gus 228 7| 16| 6,500 —3,560| 2,940 47.8| .869 1.00 | B
September...| 202 70| 104| 6160 —1,440| 4,720| 79.3| 1.44 1.61| B
Theyear.| 1,560 | 16| 342 | 248,000 | —18,000 | 230,000 | 818 | 5.78 78.28

YAKIMA RIVER AT EASTON, WASH.

Location.—In sec. 11, T. 20 N, R. 13 E., at the highway bridge on the State road
leading from Easton to Lake Keechelus, about one-fourth mile northwest of
Easton and 1} miles below mouth of Kachess River.

DRAINAGE AREA.—184 square miles.

REecorDS AvArLABLE,—May 12 to November 28, 1904; February 5, 1910, to September
30, 1914.

Gage.—October 1, 1913, to July 27, 1914, chain gage which had been used since
June 20, 1910; after July 27, 1914, vertical staff anchored to left downstream
caisson of bridge, at datum 0.98 foot lower than chain gage. Gage used in 1904
was a vertical staff nailed to a stump on left bank 20 feet below bridge at datum
different fron that of chain gage. Gage installed February 5, 1910, was a vertical
staff nailed to center pile on right approach to bridge, at same datum as chain
gage.

DiscHARGE MEASUREMENTS.—Made from the bridge or by wading.

CHANNEL AND CONTROL.—Gravel; shifts at high stages.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.41 feet at 6 p. m.
May 16 (discharge, 2,570 second-feet); minimum stage recorded, 1.59 feet at 3 p. m.
January 3 (discharge, 233 second-feet).

1904, 1910-1914: Maximum stage recorded, 6.1 feet November 19,1911 (discharge,
5,900 second-feet); minimum flow estimated at 25 second-feet September 22,1913,
when outlet gates of Keechelus and Kachess reservoirs were closed.

WinTeEr FLOW.—Ice does not form at this station.

ReeuLaTION.—Flow partly regulated by the storage and release of water at Keechehls
and Kachess Lake reservoirs; discharge corrected for effect of storage.

CooperaTiON.—Records furnished by United States Reclamation Service.
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Discharge measurements of Yakima River at Easton, Wash., during the year ending
Sept. 30, 1914.

— Gage | Dis- — Dis-
Date. Made by height. | charge. || D8t Made by height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft.
Oct. 18 | Reed and Moxley...... 2.57 1,510 || May 18 | F. E. Moxley.......... 3.85 1,960
Nov. 28 Ta%or and Parker.....| 1.48 673 i} June 12 {..... L T, 2.93 1,070
Apr. 14 | F. E. Moxley... 3.08 1,050 i July 29 | Bloomsburg and Moxle; 2.41 718
May 9 |[..... do...... | 3.02 1,110 || Aug. 18 | W. Bloomsburg....... .| 2.88 1,080
16 | Paul Taylor....o....... 4.33 2,420 (| Sept. 9 | F. E. Moxley.......... 1.64 277

Deaily discharge, in second-feet, of Yakima River at Easton, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. ) July. | Aug. | Sept.
574 | 680 305) 450 | 405, 742 974 11,110| 809 | 739 990
453 | 650 | 2641 427 | 3781 680 11,310|1,230) 774} 705 990
549 650 233 400 387 650 | 1,770 | 1,310 638 705 990
601 | 622 | 284 | 495 | 364 595 | 1,670 [ 1,270 | 638 ] 705 990
574 595 472 378 364 650 | 1,270 739 638 953 953
685 | 595| 75| 38| 364 710 (1,230 [ 672 | 573 | 953 739
685 | 595|1,020| 427 | 343 710 |1, 573 | 953 739
549 570 | 1,450 400 343 | 1,290 | 1,170 573 990 542
628 495 | 1,290 378 292 { 1,000 { 1,150 542 573 990 423
715 545 | 1,050 378 364 | 1,130 | 1,110 605 573 990 450
499 495 910 378 364 | 1,130 | 1,230 672 573 990 450
810 495 807 378 356 | 1,050 | 1,270 | 1,110 638 990 423
745 | 495 775| 334 | 364 1,480 { 1,1 573 | 990 739
715 495 742 356 292 910 | 1,670 | 1,190 376 990 774
601 495 710 334 321 | 1,210 | 1,880 | 1,270 328 990 774
499 | 495] 680 | 334 | 980 |1,370|2,560 | 1,270 | 573 | 990 774
413 495 623 334 980 | 1, 2,320 ! 1,310 638 990 774
353 448 427 334 11,020 | 1,210 | 1,770 | 1,310 638 | 1,030 774

426 427 ‘ 356 | 1,020 | 1,370 | 1,880 953 573 | 1,070 774

283 448 427 I 334 980 | 1,370 | 1,880 953 450 | 1,070 739

!

268 426 427 | 369 775 | 1,210 | 1,880 880 401 | 1,070 672
300 426 520 1 400 910 705 | 1,990 844 510 | 1,070 638
317 405 472 | 378 910 809 | 1,990 705 573 1 1,070 638
335 397 495 427 910 844 | 2,100 705 605 | 1,030 573
549 393 495 ‘ 427 840 915 | 1,990 605 705 | 1,030 573
574 346 472 405 875 915 | 1,880 605 605 | 1,030 573
685 328 427 | 495 875 880 | 1,670 844 450 | 1,030 638
685 328 875 844 | 1,770 880 739 990 706
595 [ 328 840 | 739 | 1,670 | 844 | 774 | 423 638
680 321 840 774 | 1,570 844 739 423 638
....... 328 30 PR B v T RN B 11 578 |..en-nnn

Norte.—Discharge determined as follows: Oct. 1 to Nov, 28, from a well-defined rating curve and by
daily comparison with the sum of the discharges of Yakima River near Martin, Kachess River near Easton,
and Cabin Creek at Easton; Nov.29to Apr. 21, and Apr. 22 to Sept. 30, from two well-defined rating curves,
Discharge interpolated, owing to lack of gage readings, May 7 and 8.

43855°—wsp 392—16——10
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Monthly discharge of Yakima River ot Easton, Wash., for year ending Sept. 30, 1914.

[Drainage area, 184 square miles.}

i Discharge | Run-off
Observed discharge i i
" Run-off (total in acre-feet). | without storage | (depth | Accu-
(second-feet). (socond-feet). in‘i’,},‘: ,f;'g“
ches | of o
Month. P droa.’iln se(xl'yed
Maxi- | Mini- Ob- Without o N erars
mum. | mam. Mean. served. Stored.c storage. Mean. sgu%lag‘e arag:). charge.
October....... 1,610 657 | 1,210 74,400 | —43,100 31,300 509 2.77 3.19 | A.
November.... 810 268 540 32,100 | 4+ 4,700 36, 800 618 3.36 3.75 | A.
December 680 321 478 29,400 | — 7,800 21, 600 351 1.9 2,20 | A,
January 233 607 | 37,300 | 410,200 | 47,500 7731 4.20| 4.84 | A.
Februar, 334 388 ,600 | — 3,220 18,400 331 1.80 1.87 | A.
202 636 39,100 | +16,500 55 904 4.91 5.66 | A,
595 959 57,000 | +30,400 87,400 | 1,470 7.99 8.91 [ A.
774 | 1,610 7000 | +14,600 | 114,000 | 1,850 | 10.1 | 11.64 | A.
202 54,100 | + 1,960 56, 943 5.12 5.71 | A,
328 599 36,800 | —20, 500 16,300 265 1.4 1.66 | A.
423 920 | 56,600 | —49,700 6, 12| .609 270 | AL
. 423 703 41,800 | —34,200 7,600 128 .696 78 [ AL
The year..| 2,560 233 800 | 579,000 | —80,200 | 500,000 690 | 3.75 | 50.91

o Combined storage of Keechelus and Kachess reservoirs.
YAKIMA RIVER AT CLE ELUM, WASH.

Locatron.—In sec. 27, T. 20 N., R. 15 E., at the highway bridge &t Cle Elum just
above Roslyn Creek, 5 miles above the mouth of Teanaway River, and 3 miles
below the mouth of Cle Elum River.

DRAINAGE AREA.—500 square miles.

RECORDS AVAILABLE.—August 27, 1906, to September 30, 1914,

GAGE.—Triez water-stage recorder installed July 12, 1911. Chain gage attached to
upstream handrail of the bridge was used until August 12, 1910, when an inclined
staff was set 30 feet below the bridge on the right bank of the river. Datum of
automatic gage same as that of staff gage.

D1scHARGE MEASUREMENTS.—Made from the highway bridge.

CHANNEL AND cONTROL.—Gravel and cobblestones; permanent except at highest
stages. Current is smooth; velocities moderate.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 6.22 feet at 2 a. m.
May 17 (discharge, 6,850 second-feet); minimum stage, 1.71 feet at 2 a. m. Novern-
ber 20 (discharge, 419 second-feet).

1906-1914: Maximum stage recorded, 12.5 feet during afternoon of November
14, 1915, estimated from high-water marks (discharge, approximately, 25,600
second-feet); minimum stage recorded, 1.11 feet September 30, 1911 (discharge,
196 second-feet).

WiNTER FLOw.—Discharge relation little affected by ice which exists for short periods
only.

REecuLaTION.—Flow partly regulated by storage 8nd release of water at Keechelus,
Kachess, and Cle Elum reservoirs. Discharge data corrected for effect of storage.

Coorerarron.—Records furnished by United States Reclamation Service.
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Discharge measurements of Yakima River at Cle Elum, Wash., during the year ending
Sept. 80, 1914.

Date. Made by— %S | charse, || Date. Made by— Doe | o,

Feet. Sec.{t. Feet, Sec.-g.

Oct. 1§ R.X.Ray....... veeeod T2.94| 71,210 || May 20 | F. E. Moxley.......... 5.42 | 4,850

17 | Reed and Moxley......|] 3.91 2,270 || June 11 |..... [ [ S, ceseeso| 3.50 1,710

Nov. 25 | Taylor and Parker,....| 2.02 601 {| July 30 | Moxleyand Bloomsburg| 3.10 1,310

ﬁr. 15| F. E. Moxley.......... 5.23 4,220 || Aug. 19 | W. Bloomsburg........ 3.39 1,600
y 16| Paul Taylor............ 6.16 6,410

Daily discharge, in second-feet, of Yakima River at Cle Elum, Wash., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) R 1,220 1,350 | 1,650 | 670 1,130 { 790 | 2,090 | 2,980 | 3,350 | 2,000 | 1,350 | 1,400
2. 1,300 | 1,090 | 1,550 | 670 | 1,000 | 778 | 2,020 | 3,530 | 4,100 | 2,160 | 1,300 | 1,400
Beeeaannanns 1,400 | 1,130 | 1,550 | 659 | 1,050 | 760 | 1,960 | 4,950 | 4,310 | 2,230 | 1,260 | 1,450
S 1,450 | 1,130 | 1,550 | 637 ] 1,090 ‘766 | 1,960 | 5,720 | 4,420 | 2,230 | 1,260 | 1,350
[ T 1,660 | 1,130 | 1,650 | 797 | 1,050 | 760 | 2,090 | 5, 3,710 | 2,090 | 1,220 | 1,300
TR s 1,220 1,550 | 1,270 | 970 | 730 2,230 | 4,310 | 2,820 | 2,020 | 1,500 | 1,050
SO 1,770 | 1,220 | 1,550 | 1,720 | 970 | 718 2,230 | 4,000 | 2,450 | 1,890 | 1,550 [ 1,010
8 i, 1,720 | 1,170 ] 1,550 ] 2,520 | 895] 760 | 2,380 | 4,000 | 2,160 | 1,720 | 1,550 970
L 1, 1,170 | 1,500 | 2,450 | 895 { 797 3,120 | 3,710 | 1,960 | 1,660 | 1,600 760
W, 1,600 | 1, 1,500 | 2,300 853 | 797 3,710 |3, 1,720 | 1,600 | 1,600 700
W, 1,770 | 1,090 | 1,450 | 2,020 | 825| 790 3,800 | 3,800 | 1,770 | 1,550 | 1,600 700
el 2,020 | 1,260 | 1,450 | 1,960 | 811 | 784 | 4,000 | 4,100 | 2,020 | 1,660 | 1,600 670
1Booe ] 2,230 | 1,300 | 1,450 | 1,800 | 790 | 804 4,100 | 4,620 | 2,450 | 1,720 | 1,660 895
) 2,380 | 1,170 | 1,400 | 1,830 | 784 4,100 | 5,500 | 2,600 | 1,720 | 1,660 930
| 1 T 2,450 | "930| 1,350 | 1,770 | 772 1,050 | 4,520 | 6,300 | 3,050 | 1,350 | 1,600 970
) 2,450 | 700{1,260! 1,720 760 | 1,400 | 4,840 | 6,550 | 3,530 | 1,350 | 1,600 | 1,050
1 2,380 ] 706)1,220{ 1,660 742 (1,960 | 4,730 | 6,800 | 3,800 | 1,550 | 1,660 | 1,050
180 e, 2,300 | 694 | 1,170 { 1,600 | 730 | 2,300 | 4,200 | 5,840 | 3,900 | 1,550 | 1,720 | 1,050
19l 2,230 | 470 {1,220 { 1,500 | 718 | 2,680 | 4,200 | 5,280 | 3,710 | 1,450 | 1,660 | 1,050
20.eeenannnnn.. 2,020 | 428 1,000 1,450} 712 | 2,750 | 5,060 | 5,060 | 3,200 | 1,450 | 1,550 | 1,010
b 2,020 | 433 | 1,050 | 1,450 | 724 [ 2,750 | 4,950 | 5,280 | 2,900 | 1,400 | 1,550 970
.............. 2,020 460 1,450 615 | 2,820 | 4,310 | 5,390 | 2,600 | 1,350 | 1,550 970
B 1,960 | 495| 895|1,400| 643 ] 2,820 3,350 | 5,610 | 2,300 | 1,350 | 1,550 970
b T ,960 520 895 | 1,350 665 | 2,750 | 3,200 | 5,720 | 2,160 | 1,350 | 1,550 930
b T 1,960 571 853 | 1,300 670 | 2,820 ) 3,050 | 5,500 | 2,230 | 1,400 | 1,550 930
6.l 1,960 | 778 | 825|1,260| 670 2,820 2,900 | 4,950 | 2,020 | 1,400 | 1,550 970
Dy SO 1,800 | 970 | 754 | 1,220 804 2,680 | 3,050 | 4,520 | 1,890 | 1,450 | 1,500 832
P T 1,830 11,260 | 724 1,170| 930 2,520 [ 2,980 | 4,100 | 2,020 | 1,260 | 1,500 736
2. ... 1,500 { 1,500 | 700 | 1,170 |-...... 2,380 | 2,820 | 3,710 | 2,020 | 1,300 | 1,450 730
30 eeieannnn. 1,450 | 1,660 | 688 | 1,130 ....... 2,230 | 2,900 | 3,440 | 2,020 | 1,350 | 895 760
£ OO 1,400 |....... 676 | 1,130 {... ... 2,230 [..-.... 3,200 |-.e.... 1,350 | 895 |.......

NotE.~—Discharge determined from well-defined rating curve,
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Monthly discharge of Yakima River at Cle Elum, Wash., for year ending Sept. 30, 1914.

[Drainage area, 500 square miles.]

: Discharge with | Run-off
Observed discharge R
un-off (total in acre-feet). out storage depth | Accu-
(second-feet). ( e | (depth | Ac
Month. inches |of o]
Peor | arain- | ed
Maxi- | Mini- ob- Without er - o
mum, | mum. | Mean- | gorveq | Storede | giorage, | Mean. S%Sﬁ:_ a?egae). flow.
2,450 | 1,220 1,860 | 114,000 | —40,100] 73,900 | 1,200| 2.40 2771 A.
1, 128 | 976{ 58,000 | +22,100 | 80,100 | 1,360 | 2-72 3.04 [ AL
1,550 | 676 | 1,210 74,400 | —27,100 | 47,300 | 769 | 1.54 1.78 | A.
2,520 637 | 1,450 89,300 | +12,200 | 102,000 | 1,660 | 3.32 3.83 | A.
1,130 615 834 46,300 | — 2,040 44,300 798| 1.60 1.67 | A.
2,820| 718| 1,670 | 103,000 | +28;100 | 131,000 | 2,130 | 4.26 1.91 | A.
5,060 | 1,960 | 3,360 { 200,000 | -+34,900 | 235,000 | 3,950 | 7.90 8.81 | A.
6,800 | 2,980 | 4,750 292,000 | 416,500 [ 308,000 5,010 | 10.0 11.53 | A.
4,420 1,720 2,770 | 165,000 | + 1,020 166,000 | 2,790 | 5.58 6.23 | A.
2,230 | 1,260 | 1,610 | 99,200 | —25,900 | 73,300 | 1,190 | 2.38 2.74 | A
1,720 | 895 | 1,480 91,300 [ —64,900 ] 26,400 420 | .858 .99 | A,
1,450 670 985 | 58,600 | —32,000 | 26,600 447 | .89 1.00 | A.
The year| 6,800 ] 428 | 1,920 |1,390,000 | —77,200 |1,310,000 | 1,810 | 3.62 49.30

a Combined storage of Keechelus, Kachess, and Cle Elum reservoirs.
YAKIMA RIVER AT UMTANUM, WASH.

LocatioN.—In sec. 20, T. 16 N., R. 19 E. unsurveyed, at Umtanum, one-half mile
above Umtanum Creek, and 13 miles south of Ellensburg.

DRAINAGE AREA.—1,620 square miles.

RECORDS AVAILABLE.—August 25, 1906, to May 20, 1907; August 10, 1907, to September
30, 1914:

GaceE.—Since July 10, 1914, Stevens water-stage recorder referred to staff gage at
same site as Barrett & Lawrence water-stage recorder installed September 28,
1911, and referred to chain gage on right bank used June 26, 1908, to July 10, 1914.
Original gage was a vertical staff in four sections. Gage datum was lowered 0.13
foot January 1, 1911.

DIscHARGE MEASUREMENTS.—Made from cable 100 feet above gage.

CHANNEL AND CONTROL.—Rocks and gravel; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.87 feet at 6
p. m. May 16 (discharge, 7,740 second-feet); minimum stage recorded, 3.60 feet
at 7 a. m. October 1 (discharge, 535 second-feet).

1906-1914: Maximum stage recorded, 14.2 feet November 16, 1906, estimated
from high-water marks (discharge, approximately, 41,000 second-feet); mimimum
stage recorded, 2.95 feet August 31, 1906 (discharge, 290 second-feet).

WinteEr ¥rLow.—Discharge relation not seriously affected by ice.

Diversions.—Station is below all return waters from irrigation in Kittitas Valley.

RecuraTION.—Flow affected by storage in Keechelus, Kachess, and Cle Elum lakes.

CoorerAaTION.—Records furnished by United States Reclamation Service.

Discharge measurements of Yakima River at Umtanum, Wash., during the year ending
Sept. 80, 1914,

_ Gage | Dis- - Gage | Dis-
Date. Made by height, | charge, | Date: Madeby— | height, | charge.
Feet. | Secft.
May 23 | F. E. Moxley....... wedl 6,41 , 250
June 17 | Paul Taylor............ 5.47 3,520

July i1 | Bloomsburgand Moxiey| 4.31| 1,550
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Daily discharge, in second-feet, of Yakima River at Umtanum, Wash., for the year ending

Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,840 | 790 | 1,320 | 1,990 | 2,870 | 3,070 | 3,710 { 2,030 | 1,280 | 1,220 .

1,770 | 790 | 1,320 | 1,990 | 2,680 | 3,950 { 4,200 | 2,030 | 1,280 { 1,280

1,770 790 | 1,210 | 1,770 | 2,680 | 4,930 | 4,730 | 2,030 | 1,280 { 1,280

1,700 745 | 1,260 | 1,700 { 2,870 | 6,040 | 4,730 | 2,110 | 1,280 | 1,280

1,700 | 790 ] 1,260 | 1,700 | 3,720 | 5,470 | 4,200 | 2,110 | 1,280 | 1,280

1,700 | 1,500 1,260 | 1,570 | 4,180 | 4,670 | 3,260 | 1,950 | 1,280 | 1,280

1,770 | 1,990 | 1,210 | 1, 4,180 {4,180 ( 2,650 | 1,880 1,400 | 1,220

1,700 | 2,680 § 1,210 1,700 | 4,420 | 4,180 | 2,560 | 1,730 | 1,460 | 1,220

1,700 | 2,870 § 1,160 | 2,070 | 4,930 | 4,180 | 2,370 | 1,660 | 1,460 | 1,170

1,640 | 2,500 | 1,100 | 1,990 | 5,750 | 3,950 | 2,030 | 1,600 | 1,460 | 1,120

1,700 | 2,410 { 1,100 | 1,840 | 6,040 | 4,180 | 1,950 { 1,600 | 1,530 | 1,060

1,700 | 2,240 | 1,100 | 1,920 | 6,340 | 4,180 | 1,950 | 1,600 | 1,460 | 1,060

1,640 | 2,150 | 1,040 | 1,920 | 6,040 | 4,670 | 2,370 | 1,730 | 1,460 | 1,060

1,640 | 1,990 { 1,040 | 2,150 | 5,750 | 5,470 | 2,560 | 1,730 | 1,460 940

1,570 | 1,920 | 1,040 | 2,500 | 6,040 | 6,650 | 3,050 | 1,530 | 1,460 990

1,500 | 1,840 | 1,040 | 2,870 | 6,340 | 7,500 | 3,480 | 1,460 | 1,530 | 1,040

1,500 | 1, 1,040 | 3,950 | 6,040 | 7,500 | 3,710 | 1,460 | 1,600 | 1,040

1,440 | 1,770 990 | 4,180 | 5,200 | 6,830 [ 3,710 | 1,530 | 1,600 | 1,040

1,440 | 1,700 990 | 4,420 p 5,200 | 5,880 | 3,710 | 1,460 { 1,600 | 1,100

1,380 | 1,640 | 990 | 4,670 | 6,040 | 5,580 | 3,260 | 1,400 | 1,530 | 1,100

1,260 | 1,570 | 1,160 | 4,420 | 6,040 | 5,580 | 2,850 | 1,400 { 1,530 | 1,100

1,210 | 1,570 | 1,260 | 4,420 | 5,470 | 5,580 | 2,650 | 1,340 | 1,530 | 1,100

1,160 | 1,570 | 1,210 | 4,420 | 4,420 | 6,190 | 2,280 | 1,340 | 1,460 | 1,100

1,100 | 1,640 | 1,210 | 4,180 | 3,950 | 6,830 | 2,110 | 1,280 | 1,460 [ 1,100

1,100 | 1,500 | 1,320 | 3,950 | 3,720 | 6,190 | 2, 1,280 | 1,530 | 1,100

1,040 | 1,440 | 1,440 | 3,950 | 3,500 | 5,580 | 2,110 | 1,340 | 1,530 § 1,100

1, 1,040 | 1,380 | 1,500 | 3,720 | 3,500 | 5,010 | 1,950 | 1,340 | 1,460 | 1,100

1, 990 | 1,320 | 2,150 | 3,500 | 3,500 | 4,730 | 1,950 | 1,340 | 1,400 | 1,100

29 1, 940 | 1,320 |....... ,500 | 3,280 | 4,200 | 2,030 | 1,340 | 1,400 990
30 e eacennns , 1,840 | 940 1,320 |....... 3,070 | 2,870 | 3,710 | 1,950 | 1,280 | 1,400 990
1 1,640 |....... 940 | 1,260 |....... 2,870 |....... , 480 [....... 1,280 | 1,220 |.......

Nore.—Discharge determined from four fairly well-defined rating curves applicable: Oect. 1-16; Oct.

17 to May 15; May 16 to Sept. 13; and Sept. 14-30.

Monthly discharge of Yakima River ai Umianum, Wash., for the year ending Sept. 30,

1914.
Discharge in second-feet. Run-oft |4 con.
Month. (botal in [ 3000
Maximum. | Minimum. | Mean. | 3cre-feet).
2,500 ] 1,70] 105000]|B.
1,840 75| 1200 ’600 | B.
1,840 040 | 1440 88,500 | B.
2,870 745| 1,640 101,000 | B.
, 150 990 1,210 67,300 | B.
4,670 1,570 2,920 180,000 | B.
6,340 20680 4,50 273000 | B.
7,500 3,070 5,160 318,000 | B.
£730 voso| 2sso| 171,000 B.
2110 20| 1s%]| 97600 ] A
1,600 1,220 1,440 ,500 | A,
1,280 940 1,120 66,600 | A.
7,500 600 | 2,250 | 1,630,000
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YAKIMA RIVER AT UNION GAP, NEAR YAKIMA, WASH.!

Locarion.—Insec. 17, T. 12 N., R. 19 E., at Union Gap, about a mile south of Yakima
City, 600 feet below the mouth of Ahtanum Creek, and 600 feet above the New
Reservation canal (the proposed Wapato Unit canal).

DRAINAGE AREA.—3,550 square miles.

RECoRDS AVAILABLE.—August 19, 1895, to December 31, 1909; April 1, 1911, to Sep-
tember 30, 1914. Some fra.gmentary records in 1893 and 1894

GAGE.—Stevens water-stage recorder installed July 29, 1912; vertical and inclined
staff fixed to stilling box. Original gage established August 14, 1893, was an
inclined and vertical staff. Several staff gages were read at different times but
the same datum was maintained prior to December 31, 1909, when the station
was discontinued; when reestablished April 1, 1911, the gage was set at a new
datum.

DiscHARGE MEASUREMENTS.—Made from cable at the gage. Prior to 1908 measure-
ments were made from cable 1,000 feet below old county bridge.

CEANNEL AND cONTROL.—Shifts in floods; changes in rating curve frequent. A
by-channel carries a small part of the flow at high stages.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-stage
recorder sheets, 5.08 feet at § p. m. May 16 (discharge, 14,400 second-feet);
minimum stage, from water-stage recorder sheets, 1.09 feet at 2 p. m. September
12 (discharge, 865 second-feet).

1896-1914: Maximum stage recorded 15.68 feet (about 19.3 feet present datum)
November 15, 1906 (discharge, approximately, 63,900 second-feet); minimum
stage recorded, 3.35 feet August 23, 27-28, and September 3-6, 1906 (discharge,
635 second-feet).

‘WinTER FLOW.—Discharge relation occasionally seriously affected by ice.

CooreraTioN.—Records furnished by United States Reclamation Service.

Records obtained at this station show water passing through Union Gap, except
20 to 25 second-feet that has been diverted past the gage since 1906 by the Union
Gap Irrigation Co. for use on bench lands above the Sunnyside canal.

Discharge measurements of Yakima River at Union Gap, near Yakima, Wash., during
the year ending Sept. 30, 1914.

Date. Made by— pont | s, || Date. Made by— ol | o,

Feet. | Sec.ft. Feet. | Secft.

Nov. 7| Moxley and Reed...... 2.06 | 2,310 || June 20 | F. E. Moxley.......... 3.38 6,420
Dec. 5| Moxley and Parker..... 2.24 | 2,620 | July 8| Moxley and Blooms-

29| F.E. Moxley ........ L60| 1, burg.....eeeeannnnnn. 2.32( 2,720

Jan, 8/..... do. 3.80 [ 7,370 13 | W. Bloomsburg. 2.12| 2,370

Mar. 21..... do.. 2.59 | 3,940 || Aug. 31 Moxleya.ndc fan 115 1,160

17 |..... do . 3.54| 6,710 || Sept. 1]..... A0.eeecnennen- .| Lo4| 1050

May 12{..... do.. 3.80 7,810 14 | F. E. Moxley.......... 1.24 1,080

26 |.e.-u L+ [+ O 4.32 | 10,200 28 | Moxley and Tuttle ..... 1.90 1,750

! For full diseussion of the discharge of the Yakima at Union Gap see U. 8. Geol. Survey Water-Supply
Paper 369, pp. 47-59, 1915.
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Daily discharge, in second-feet, of Yakima River at Union Gap, near Yakima, Wash.,
Jor the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb.-| Mar. | Apr. | May. | June. | July. | Aug. | Sept.
.
1 2, 980 N 8,030 | 3,810 | 1,670 | 1,030
2 2,790 7,210 [10,200 | 3,810 | 1,670 | 1,360
3 2, 600 10,200 111,800 | 4,050 | 1,760 [ 1,510
4 2, 600 11,800 {10,700 | 5,150 | 1,670 | 1,340
5. 2,420 11,200 | 8,880 | 4,860 | 1,760 | 1,470
6 2,600 9,770 | 7,620 | 4,580 | 1,670 | 1,470
7 2, 600 8,880 | 6,030 | 3,590 | 1,760 | 1,400
8 2,600 8,880 | 5,060 | 2,600 | 1,590 | 1,340
9 2, 600 7,620 | 4,780 | 2,600 | 1,760 | 1,340
10. 2,420 7,620 | 4,240 | 2,330 | 1,930 | 1,210
11 2, 420 8,030 ( 4,240 | 2,160 | 1, 590 927
12 2,420 8,030 | 3,980 | 2,070 | 1,670 875
13 2,420 8,880 | 4,510 | 2,420 | 1,760 980
14 2,240 10,700 { 4,510 | 2,790 | 1,840 | 1,040
15.. 2,240 13,400 | 5,360 | 2,330 | 1,670 | 1,150
16 2,070 14,000 | 6,030 | 1,990 | 1,590 | 1,340
17 2,070 14,000 | 7,210 | 1,760 | 1,760 | 1,400
18 2,070 12,800 | 7,210 | 1,760 | 1,760 | 1,610
19 1,990 11,200 | 7,210 | 1,760 | 1,760 | 1,840
20.. 1,990 10,200 | 6,410 | 1,610 | 1,670 | 2,160
21 1,910 10,200 | 6,030 | 1,610 | 1,510 | 2,160
22 1,760 10,200 | 4,510 | 1,470 ' 1,440 [ 1,990
23 1,690 11,200 | 3,980 | 1,340 | 1,360 | 1,840
24 1,610 12,300 | 3,490 | 1,210 | 1,440 | 1,680
25. 1,610 11,200 | 3,590 { 1,210 | 1,360 | 1,680
26 1,610 10,700 | 3,380 | 1,280 | 1,510 | 1,680
21 1,540 9,770 | 3,180 | 1,840 | 1,590 | 1,840
28 1,470 8,880 | 3,180 | 1,670 | 1,440 | 1,910
29 1,470 8,030 | 3,590 | 1,670 | 1,440 [ 1,610
30 1,470 7,210 | 3,590 | 1,590 | 1,590 | 1,540
31. ,470 7,210 [....... 1,670 11,220 |.......

Norg.—~Discharge determined from two well-defined rating curves, one applicable Oct. 1to Jan. 4, June 25
to July 26, and Sept. 4-30; the other applicable Jan. 5 to June 24, and July 27 to Sept. 3.

Monthly discharge of Yakima River at Union Gap, near Yakima, Wash, for the year
. ending Sept. 30, 1914.

Discharge in second-feet.
go in secand Run-off [Acen-
Month. (total in racy.
Maximum, | Minimum. | Mean, | 8cre-feet).
3,180 va0| 2,5%0| 156,000 | B.
2,980 L40| 1,600 119,000 | B.
2,980 1,470 2,120 130,000 | A.
, 030 1,400 3,780 232,000 | B.
3,490 1,840 2,210 123,000 | A..
9,320 3,490 5,800 357,000 | A.
14,000 4,510 8,950 532,000 | A.
14,000 | 6,030 9,910 609,000 { A.
11,800 2120 | 570 | 342,000 | A
5,150 1,210 2,410 148,000 | B.
1,930 20| 16 /600 | B.
2,160 875 1,490 88,700 | B.
14,000 875 | 4,060 | 2,940,000
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YAKIMA RIVER NEAR WAPATO, WASH.

Locatron.—In sec. 28, T. 12 N., R. 19 E., 500 feet below headgates of Sunnyside canal,
and 2 miles below Union Gap, 3 miles north of Wapato, and 8 miles below North
Yakima,. -

DRAINAGE AREA.—3,560 square miles (measured from topographic and county and
other maps; large part of area approximately defined by drainage lines.

Recorps avatLaBLE.—April 25, 1908, to September 30, 1914.

Gaee.—Cantilever chain on left bank; datum lowered 2.00 feet January 1, 1914,

DIsCHARGE MEASUREMENTS.—Made from cable or, at very low stages, by wading.

CHANNEL AND coNTROL.—Solid rock, large boulders, and gravel; control may shift
slightly. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.54 feet at 6 a. m.
May 16 (discharge, 11,400 second-feet); minimum stage recorded, 1.59 feet at 5.45
a. m. and 6.30 p. m. September 1 (discharge, 18 second-feet).

1908-1914: Maximum stage recorded, 9.82 feet November 25, 1909 (discharge,
33,400 second-feet); minimum stage recorded, —0.65 foot October 26, 1911 (dis-
charge, practically zero).

WiNTER PLoW.—Discharge relation not seriously affected by ice.

Drversions.—The Sunnyside, Old and New Reservation, and Union Gap Irrigation
Co. canals divert water past the station.

RecuLaTION.—Flow partly regulated by storage and release of water in Keechelus,
Kachess, Cle Elum, and Bumping reservoirs.

CooreraTioN.—Records furnished by United States Reclamation Service.

Discharge measurements of Yakima River near Wapato, Wash., during the year ending
Sept. 30, 1914.

_— Gage Dis- - Gage | Dis-
Date. Made by- height. | charge. Date. Made by height. | charge.
Feet. | Sec.-ft. Feet, | Sec.-ft.

Nov. 1| Moxley and Reed...... a2.94 2, July 24 | Paul Taylor............ 1.89 48

Dec. 5 | Parker and Moxley..... @3.17 2,560 25 | Bloomsburg and Mox-

29 | F. E. Moxle; A 1,440 le% ................... L7 27.3
May 12 {..... do 5,930 || Aug. 3 | W. Bloomsburg........ 2.13 90.0
25 do 9, 250 17 | Humphrey and Bates..| 2.07 76.1
3,660 || Sept. 1 | Calland and Moxley....| 1.61 19.1
4,700 12 | F. E. Moxley.......... 2.07 77.2

1, g% 28 | Moxley and Tuttle..... 3.83 | 1,020

e Gage heights prior to Jan, 1, 1914, referred to original datum, which is 2.00 feet higher than one used
subsequent to Jan. 1, 1914,
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Daily discharge, in second-feet, of Yakima River near Wapato, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,930 | 3,130 | 1,340 | 2,340 | 3,660 | 4,240 | 4,440 | 6,000 | 1,560 95 18
1,930 | 3,130 | 1,450 | 2,340 | 3,850 | 4,040 | 6,000 | 7,960 | 1,680 76 33
1,930 | 2,060 | 1,450 | 2,340 | 3,480 | 4,040 | 7,960 | 8,610 [ 1,680 | 114 99
1,930 | 2,800 | 1,450 | 2,340 | 3,480 | 4,240 | 8,950 | 8,280 [ 1,800 | 176| 166

800 | 2,640 | 3,480 | 2340 | 3,300 | 5,080 | 8,610 | 6,780 | 1,680 | 166| 315
800 { 2,490 | 5,300 | 2,060 | 3,300 | 6,000 | 7,350 | 5,530 | 1,840 | 107 355
800 | 2,490 | 6,510 | 2,060 | 3,300 | 6,250 [ 6,780 | 4,650 [ 1,180 | 107 | 267
800 | 2,490 | 7,350 | 2,200 | 3,480 | 6,510 | 6,510 | 3,850 80| 301
800 | 2,340 | 7,080 | 2,060 | 4,240 | 6,780 | 6,000 | 3,300 | 823 | 101 263
800 | 2,340 | 5,760 | 2,060 | 4,440 | 7,350 | 5,530 | 2, 684 153| 246
800 | 2,340 [ 5,300 ( 1,930 | 4,040 | 8,280 | 5,530 | 2,490{ 558| 80 78
680 | 2,340 | 5,080 | 1,930 | 4,040 | 8,610 | 5,760 | 2,490 | 499 | 107 62
680 | 2,340 | 4,860 | 1,930 | 4,040 | 8,610 | 6,250 | 2,960 | 751 | 156 111
680 | 2,200 | 4,650 | 1,930 | 4,440 | 8,950 | 7,960 | 3,130 111 173
800 | 2,060 | 4,440 | 1,800 | 5, 9,660 10,000 | 3,850 | 684| 69| 340
800 | 2,060 | 4,040 | 1,800 | 5,530 10,400 |11,200 | 4,440 | 528 ] 44| 490
800 | 2,:060 | 3,850 | 1,800 | 6,510 | 9,660 10,800 | 5, 412 07! 651
930 | 1,930 | 3,850 | 1,680 | 7,650 | 8,610 | 9,660 | 5,300 471 93 751
800 | 1,930 | 3,850 | 1,930 | 8,280 { 8,610 { 8,610 { 4,860 396 93 940
680 | 1,800 | 3,660 | 2,060 | 8 610 |10, 7,060 | 4,240 | 325| 73| 1,180
560 | 1,800 | 3,480 | 2,640 | 7,960 [10,000 | 7,650 | 3,480 | 267| 37| 1,030
560 1 1,680 | 3,130 1 2,800 | 7,960 | 8,610 | 7,960 | 2,800 | 169{ 24| 940
450 { 1,560 { 3,130 | 2,840 | 7,650 | 7,350 | 8,610 | 2, 104 251 823
450 | 1,560 | 3,130 | 2,490 | 7,350 | 6,250 | 9,660 | 1,930 40 32 823
340 | 1,450 | 2,960 | 2,490 | 7,060 | 5,760 | 9,300 | 2, 37 42| 786
680 | 1,340 | 2,960 | 2,490 | 6,510 | 5,300 | 8,610 | 1,930 97 76 823
930 | 1,340 | 2,800 | 2,640 | 6,250 | 5,300 | 7,650 | 1,680 | 156 | 163| 940
340 | 1,230 | 2,640 | 3,300 | 5,760 | 5,080 | 6,780 | 1,560 | 107 | 144 940
640 [ 1,230 | 2,490 [.. ... 5,300 | 4,650 | 6,250 | 1,560 60| 717
960 | 1,340 | 2,340 |- ... 4,860 | 4,440 | 5,530 | 1,560 74| 417 620
....... 1,340 | 2,200 |.......| 4,440 {.."....| 5,580 |..-...4 80| 28 |.....:.

Note.—Discharge determined from a well-defined rating curve.

Monthly discharge of Yakima River near Wapato, Wash., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off |4 .m,.
Month. (total in racy.
Maximum. | Minimum., | Mesn, | 3cTe-feet)-
2, 800 401 2,020 124,000 | A.
2,960 1,340 1,840 109,000 | A.
3,130 1,230 2,060 127,000 | A.
7,350 1,340 2,740 230,000 | A.
3,300 1,680 2,220 123,000 | A.
8,610 3,300 5,360 329,000 | A.
10, 400 4,040 6,960 414,000 | A.
11,200 4,440 7,590 467,000 | A.
8,610 1,560 3,910 233,000 | A.
, 800 37 649 39,900 | B.
417 23 111 6,820 | B.
1,180 18 513 30, 500 | B.
11,200 18 3,080 | 2,230,000
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YAKIMA RIVER NEAR PROSSER, WASH.

LocatioN.—In the SE. % sec. 36, T. 9 N., R. 24 E. a.bout 14 miles below Prosser.

DraiNace AREA.—D,340 square Imles

RECORDS AVAILABLE.—June 1 to October 10, 1904; June 8 to December 30, 1905;
February 1 to October 12, 1906; August 4, 1913, to September 30, 1914.

Gace.—Stevens water-stage recorder referred to inclined and vertical staff. The
gage used in 1904 and 1905 was at Prosser highway bridge about a mile above
present gage. The gage used in 1906 was at practically the same site as present
gage, but at different datum.

DiscHARGE MEASUREMENTS.—Made from cable about 1,000 feet above gage, or by
wading.

CHANNEL AND coNTroL.—Solid rock on left side; large boulders on right side. Con-
trol is a broad riffle; not likely to shift except at extreme high water.

EXTREMES OF DISCHARGE.——MaXimum stage recorded during period, 8.10 feet at 2
a. m. April 17, 1914 (discharge, 11,300 second-feet); minimum stage, 1.07 feet at
6 p. m. August 24, 1914.

1904-1906 and 1914: Maximum flow measured by floats (not referred to gage)

at a stage three-fourths inch below crest of flood, at 3 p: m. November 17, 1906,
62,800 second-feet; maximum stage, unmeasured, occurred about 9 a. m. Novem-
ber 17, 1906; minimum stage recorded, 2.60 feet August 19, 26, 30, 21, and Sep-
tember 30, 1906 (discharge, approximately, 40 second-feet).

WintER Frow.—Discharge relation not seriously affected by ice.

Diversions.—Numerous above station; impracticable to correct records for storage.

RecuratioNn.—Flow partly regulated by storage and release of water at Keechelus,
Kachess, Cle Elum, and Bumping reservoirs.

ACCURACY. —Results good except at low stages when accurate discharge measurements
are difficult to obtain.

CoorerATION.—Records furnished by United States Reclamation Service.

Discitarge measurements of Yakima River near Prosser, Wash., during the year ending
Sept. 30, 1914.

Gage Dis- Gage Dis-
Date. Made by— height. | charge. || D% Made by— hei;%t. charge.
Feet. | Sec.-ft. Feet, | Sec.ft.
Oct. 10 R.K.Ray............. 3.32 1,970 || May 29 | F. E. Moxley.......... 6.57 7,440
N 3.27 2,000 || June 25 | H. W, Humphrey...... 3.71 2,090
4,12 2,980 || July 24 Bloomsburg and Mox- .
6.68 7,640 le; 1.78 674
5.89 5,970 || Aug. 7 1.32 396
6.09 6,330 1 1.18 405
7.42 | 9,490 || Sept. 18 2.10 877
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Daily discharge, in second-feet, of Yakima River near Prosser, Wash., for the year ending
Sept. 80, 1914. :

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4,630 | 5,550 | 5,170 | 6,150 | 2,100 545
4,810 | 5,350 | 5,350 | 7,010 | 2,100 | 374 467
4,810 | 5,170 | 6,790 | 8,400 | 2,100 | 400 458
4,630 | 4,990 | 8,920 | 9,180 | 2,100 400 454
4,290 | 5,350 | 9,700 | 8,160 | 2,160 | 386 486
4,290 | 6,150 | 8,920 | 7,010 | 2,100 378 570
4,290 | 7,010 | 7,920 | 5,050 | 1,880 | 417 679
4,450 | 7,010 | 7.450 | 4,990 | 1,720 413 679
4,810 | 7,230 | 7,010 | 4,450 | 1,560 | 391 679
5,170 | 7,680 | 6,350 | 3,820 | 1,410 | 374 708
2,580 | 2,840 | 6,570 | 2,640 | 5,170 | 8,160 | 6,150 | 3,310 | 1,260 | 417 679
2,710 | 2,840 | 6,150 | 2,580 { 4,990 | 8,920 | 6,150 | 3,100 | 1,090 | 444 623
2,580 | 2,780 | 5,750 | 2,520 | 4,990 | 9,180 | 6,350 { 8,100 | 1,090 | 417 545
2,580 | 2,780 | 5,350 | 2,520 | 5,170 | 9,440 | 7,010 | 8,310 | 1,260 | 365 570
1,580 | 2,710 | 4,990 | 2,460 | 5,550 | 9,960 | 8, 3,520 | 1,560 365 570
2,460 | 2,710 | 4,810 | 2,400 | 6,150 11,000 10,500 | 4,130 | 1,410 | 374 596
2,460 | 2,640 | 4; 2,460 | 6,570 {11,300 |11, 4,810 | 1,220 | - 374
2,340 | 2,580 | 4,450 | 2,400 | 7, 10,500 10,700 | 5,350 | 1,050 | 369 865
2,340 | 2,520 | 4, 2,340 | 8,660 | 9,440 | 9,960 | 5,350 | 972 | 374 972
2,340 | 2,460 | 4,130 | 2,340 | 9,180 | 9,960 | 8,920 | 4, 935 | 369 | 1,180
2,220 | 2,520 | 3,970 | 2,460 | 9,180 [11,000 | 8,400 | 4,450 | 800 | 378 | 1,360
1,940 | 2,340 | 3,970 | 3,240 | 9,180 10,500 | 8,160 | 3,820 738 378 | 1,360
1,940 | 2,280 | 4,450 | 3,520 { 8,020 | 9,440 | 8,660 | 3,310 | 708 | 374 | 1,260
1,990 | 2,220 9,440 | 2, 679 | 332 1,220
1,990 | 2,160 9,700 | 2,580 | 623 | 374 | 1,180
2,100 | 2,160 0,440 | 2,520 | 545 | 440 | 1,180
2,160 | 2,100 8,660 | 2,520 | 570 | 431 1,
2,340 | 2,100 8,160 | 2,280 | 5 426 | 1,310
2,640 | 2,040 7,450 | 2,160 | 482 | 440 | 1,360
3,040 | 1,990 6,790 | 2,100 | 463 | 435 | 1,
....... 1,990 6,150 |.......| 454 | 550 |.......

NorE.—Discharge determined from a rating curve well defined between 800 and 10,000 second-feet.

Monthly discharge of Yakima River near Prosser, Wash., for the year ending Sept. 30, 1914.

Discharge in second-feet.
8 Run-off Accu-
Month. (total in Tacy
Maximum. | Minimum. | Mean, | 8crefeet).
3,170 596 2,260 139,000 | A.
3,040 1,040 | 2,450 146,000 | A.
3,170 1,00 | 2620 161,000 | A
7,680 1,040 | 4,380 269,000 | A.
3,970 2,340 2,880 160,000 | A.
9,180 4200 | 6,340 | 390,000 | A.
11,300 4990 7880 | 469,000 | A.
11,000 5,170 | . 8,060 | 496,000 | A.
9,180 2,100 | 4,490 | 267,000 | A.
2,160 454 1,220 75,000 | A.
550 332 399 24,500 | C.
1,360 454 858 51,100 | A.
11,300 332 | 3,660 | 2,650,000
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YAKIMA RIVER AT KIONA, WASH.

LogaTion.—In sec. 19, T. 9 N., R. 27 E., at highway bridge about 500 feet north of
Kiona, about 3} miles below intake of Kiona canal and about 25 miles above the
mouth.

DrAINAGE AREA.—H,520 square miles; revised value.

REcoRDs AVAILABLE.—August 20, 1895, to September 30, 1914.

Gaae.—Chain attached to upstream guard rail of bridge.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading at the riffle
1,000 feet below the gage.

CHANNEL AND CONTROL.—Shifts slightly.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year: 10.06 feet at 9
a. m. April 17 (discharge, 11,200 second-feet); minimum stage recorded, 3.09
feet at 9 a. m. August 9 (discharge, 321 second-feet).

1896-1914: Maximum stage recorded, 19.78 feet November 17, 1906 (discharge,
63,500 second-feet); minimum stage recorded, 2.35 feet September 11, 1906 (dis-
charge, 105 second-feet).

Minimum stage recorded for the year differs from that given in the daily dis-
charge table, because gage heights were used to tenths of feet in computing those
discharges.

WinTER ¥rLow.—Discharge relation not seriously a.ffected by ice.

Diversions.—Numerous.

RreguraTion.—Flow partly regulated by storage and release of water in Keechelus,
Kachess, Cle Elum, and Bumping reservoirs.

CooprErATION.—Records furnished by the United States Reclamation Service.

Discharge measurements of Yokima River at Kiona, Wash., during the year ending
Sept. 80, 1914,

Gage Dis- — Gage Dis-
Date. Made by— height. | charge. || D3te- Made by height. | charge.

Feet. Sec.(—ﬁt{.) Feet. | Sec.-ft.

Oct. 9|R.K.Ray.......c..... 5181 2, July 14 | H. W. Humphrey...... 431 1,

Dec. 8 'I‘aylor and Parker..... 5.97| 2,80 21 | Bloomsburg and Mox-

Apr. 27 | Humphrey and Mox- le 3.99 850
7.99 | 6,250 || Aug. 11 20 392
8.39 6, 830 24 3.17 371
7.87| 6,010 || Sept. 8 3.74 661
6.33 3,400 21 4.61 1,380
5.32 1 910
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Daily discharge, in second-feet, of Yakima River at Kiona, Wash., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
| 670 | 2,430 | 3,010 | 1,710 | 3,010 | 4,330 | 5,410 | 5,040 | 6,000 | 1,930 | 448 600
2, 705 | 2,430 | 3,010 | 1,600 { 2,860 | 4,680 | 5,220 | &,040 | 6,400 395 505
Berieiananns 740 | 2,570 | 3,010 | 1,600 | 2,860 | 5,040 | 5,040 | 6,200 | 7,840 | 1,030 | 370 | 475
4o, 920 | 2,430 | 2] 1,710 | 2)710 | 4,680 | 4,860 | £,280 | 9,710 [ 1,930 | 395 | 448
B eenens 1,040 | 2, 2,860 | 1,710 | 2,570 | 4,330 | 4,860 | 9,710 | 8,280 | 1,030 | 395 | 475
| TR 1,160 | 2,300 | 2,710 | 2,300 | 2,710 | 4,330 | 6,000 | 8,980 | 7,000 | 1,930 { 370 | 535
e, 1,380 | 2,300 | 2,710 | 5,600 | 2,430 | 4,330 | 6,800 | 8,060 { 6,000 | 1,710 | 395 632
8 i 1,680 | 2,300 | 2,710 | 7,620 | 2,430 | 4,500 | 7,200 | 7,410 | 4,860 | 1,600 | 420
L R 1,900 | 2,300 | 2,710 | 7,840 | 2,710 | 4,680 | 7,200 | 7,000 | 4,160 | 1,410 | 325 665
0. 2,020 | 2,300 | 2,710 | 7,200 | 2,430 | 5,220 | 7,620 | 6,400 | 3,170 | 1,320 | 347 700
£5 S 1, 2,300 | 2,570 | 6,800 | 2,300 { 5,220 | 8,060 | 6,000 | 3,170 | 1,140 | 370
120 2,140 | 2,430 | 2,570 | 6,400 | 2,300 | 4,860 | 8,740 | 6,200 | 2,710 | 1,010 [ 420 632
E I, 2, 2,300 | 2,570 | 5,800 | 2,300 | 4, 9,220 | 6,400 | 2,710 | 1,010 | 475 448
4.l 2, 2,300 | 2,570 | 5,600 | 2,170 | 4,860 | 9,220 | 6,800 | 2,860 | 1,160 | 395
B, 3,100 | 2,430 | 2,570 | 5,040 | 2,300 | 5,410 | 9,960 | 8,280 | 2,860 | 1,580 | 370 567
16eemenannnnnn. 3,250 | 2,300 | 2,430 | 4,680 | 2,170 | 6,200 10,700 10,200 | 3,820 | 1,480 | 420 567
17, 3,250 | 2,300 | 2,430 | 4,500 | 2,170 | 6,400 11,300 (11,000 | 4,500 | 1,300 | 347 665
8. 2,860 | 2,170 | 2,300 | 4,500 | 2,050 | 7,200 10,500 (10,700 | 5,220 | 1,120 | 420 843
19, 2,860 | 2,170 | 2,300 | 4,160 | 2,050 | 8,510 | 9,710 | 9,960 | 5,220 [ 1,040 | 420 | 1,000
20 el 2,860 | 2,050 | 2,170 | 3,820 | 2,050 | 9,220 | 9,460 | 9,960 | 5,220 | ‘960 | 395 | 1,120
by IO 2,860 | 2,050 | 2,050 | 3,820 { 2,170 | 9,220 [11,000 | 8,280 | 4,500 | 880 | 395| 1,390
22l 2,710 | 1,820 | 2,050 | 3,820 | 2,430 | 8,980 (10,700 | 8060 3,650 | 770 | 420 1,390
- SO 2,710 | 1,710 | 2,050 | 4,160 | 3,490 | 8,980 110,500 | 8,510 [ 3,170 | 735] 370 1,390
2.l 2,710 | 1,710 | 1,930 | 4,160 | 3,010 { 8,740 | 9,710 | 8,980 | 2,710 | 632 | 347 | 1,300
25 eieieannn 2,710 { 1,820 | 1,930 | 3,820 | 2,860 | 8,510 | 8,280 | 9,710 | 2,300 | 600 | 395 | 1,260
2B 2,710 | 1,820 | 1,820 | 3,820 | 3,490 | 8,060 | 7,410 | 9,460 | 2,300 | 505 | 475{ 1,260
R, 2,710 | 1,820 | 1,820 | 3,650 | 3,490 | 7,840 | 6,400 | 8 510 | 2,300 475 | 1,210
.............. 2,570 | 2,050 | 1,820 | 3,490 | 3,650 | 7,000 | 6,200 [ 8,060 [ 2,170 | 567 | 448 1,300
29 i 2,570 | 2,300 | 1,820 | 3,330 |....... 6,800 | 6,000 | 7,620 | 1,030 | 475| 475| 1,390
30ceciiiaanns 2,570 | 2,710 | 1,710 | 3,170 |....... 6,400 | 5,600 | 6,800 | 1,930 | 475 | 448 1,260
3. 2,430 f.._.... 1,710 | 3,170 |..... . 6,000 |.o.... 6,200 |.. ... 475 | 420 |..... .

NOTE.——DischBl’%e determined from three well-defined rating curves applicable Oct. 1-17, Oct. 18 to
July 13, and July 14 to Sept. 30.

Monthly discharge of Yakima River at Kiona, Wash., for the year ending Sept. 30, 1914.

Discharge in second-feet.
g6 ond-fee Runcoft |, .0
Month. (total in {AcC-
Maximum., | Minimum. | Mean, | 3cre-feet).
3,250 60| 2,280 137,000 | B.
2710 w7o| 220 1alowo | B
37010 70| 2370| 146000 | A,
7840 1,600 7210 | 250,000 | A.
37650 2050 | 2610| 145000 | A
9,220 4330 6300 387,000 | A,
11,300 £360| 7060 74000 | A
11,000 5040 | 7,000 | 491000 | A
9,710 1930 | 4200| 255,000 | A
1,030 5| 1160 71,200 | B.
475 395 405 24900 | B,
1,390 148 862 51300 | A.
11,300 325 | 3,560 | 2,670,000
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KACHESS LAKE NEAR EASTON, WASH,

Locamion.—In sec. 34, T. 21 N., R. 13 E. (unsurveyed), at lake outlet, 24 miles north-
west of Easton.

DRAINAGE AREA.—63 square miles.

RECORDS AvAILABLE.—September 20, 1905, to September 30, 1914.

Gace.—Owing to construction work several temporary gages were read in 1914, but
each was referred to sea-level datum. Original gage was a vertical staff 300 feet
above outlet at datum 2,226.02 feet above sea level. A gage painted on side of
gate-house tower, graduated to read elevations above mean sea level, was used
after September 6, 1911.

ExTREMES OF STAGE.—Maximum stage recorded during year, 34 feet June 27 to
July 1; minimum stage recorded, 2.90 feet at 7.45 a. m. September 30.

1906-1914: Maximum stage recorded, 35.5 feet at 6 p. m. November 15, 1906;
minimum stage recorded, 0.75 foot April 9-11, 1913. Add 2,200 feet to gage
heights to obtain sea-level elevations.

StoragE.—Storage in the lake controlled by head gates in dam. Present elevation
of sills of gates 2,192.75 feet, lowered from 2,226.02 in September, 1911.

CooreraTiON.—Records furnished by the United States Reclamation Service.

Daily capacity, in acre-feet, of Kachess Lake near Easton, Wash., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

52,600| 53,8000 47,450 56,500] 53,800| 73,750 96,400(116,250(122, 200(106, 275
52,300 53,800| 47,450! 56,500 54,700| 74,050] 97,300/116, 775122, 025105, 575
52,000| 53,650| 47,313| 56,500] 55, 150| 74, 500| 99, 100[117, 3001122, 025/104, 7
51,850] 53,500| 47,450| 56,650| 55,600| 75, 250100, 9001117, 300(121, 850|103, 825
51,550 53,050| 48,000| 56,500| 55,900 75, 850{102, 250(117, 125(121, 675102, 950

51,400| 52,900| 48, 825| 56,500 56,200 76,600103,300{116, 775|121, 675|101, 900
51,400| 52,600 50, 500f 56,200| 56,500 77, 500104 525 116 425 121 5{)0100 300
51,250 52,450 52,000 55,900 56,800 78 400105,750116 250121 325 98,
50,950| 52, 300| 52,900 55,900 57,100 78 400[106, 800j115, 900120 975| 97,300( 47,175
50,650 52,000 53,650 55,900} 57,400 78, 100108,200115,900120,625 95, 950)

| |
50,500( 51,850 54,400( 55,600/ 57,700| 77,950 109, 250|115, 900(120, 275| 94,4
50,200] 51,550 55,000| 55,300] 58,000| 78,100 110, 650/116, 075|119, 925| 92, 800!
50,065| 51,400 55,150| 55,150 58,600( 78,250 112, 050/116, 250(119, 225 91,000| 44,425
49,790] 51,100 55,150| 55,000 59,200| 79,300 113, 800[116, 425/118, 525| 89, 200
49,515 50,800' 55,300| 54,850, 50,800| 80,650 115, 550/116, 600{118, 525| 87, 550| 42,500

49,375( 50,500 55,450| 54,700/ 60,700( 82,600,116,950/116,950(118,350| 85,900
49,375/ 50,200 55,450| 54,400| 61,600| 84, 100/116,950{117, 300/L17, 650| 84,100
49,650] 49,925 55,450 85,300'116, 950(117, 650116, 950| 82,300

63,700! 86,500 116, 7751117, 650[116, 250l 80, 350
64,750, 88,000116,600 118, 000[115, 550! 78, 550| 36,725

65,950/ 88,450/116,425/118, 770114, 850| 76, 750!

g
52
g

32,875
69,700] 91,0001117, 650(121, 500111, 175| 69,400| 31,775

70,600| 91,900(117,300(121,850(110,125| 67,600| 31,225
53,500| 47,725| 56,200| 53,500 71,200/ 92,800(116,950[122, 200[109,075| 65,800{ 30,400
53,500( 47,590 56, 200| 53,500] 71,800/ 94,000/116,600(122; 200(108, 200 63, 700
53,350| 47,450 56, 200]....... 72,400] 95, 200/116, 075122, 200(107,675| 61,900] 28, 888

56,200/ 115, 900(122; 200{107, 325| 61,150] 27,925
115,900]. . ... 106, 800| 60, 700

=
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KACHESS RIVER NEAR EASTON, WASH.

.

Location.—In sec. 3, T. 20 N., R. 13 E., about one-fourth mile below Kachess Lake
storage dam-and about 2 miles northwest of Easton.

DRAINAGE AREA.—63 square miles.

REcorps AvAamLABLE.—November 20, 1903, to September 30, 1914.

GaAGE.—Stevens water-stage recorder on left bank referred to inclined staff.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND CONTROL.—Gravel bed with riffle control 100 feet below gage. Chan-
nel fairly permanent prior to beginning of work on dam; since that time it has
shifted frequently.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.82 feet at 6 p. m.
October 6 (discharge, 1,040 second-feet); minimum stage, 3.29 feet March 1-9
(discharge, approximately, 2 second-feet).

1903-1914: Maximum stage recorded, 8.0 feet at 8.30 a. m. November 16, 1906
(discharge, 1,760 second-feet.! Minimum flow occurs when gates in dam are
closed (discharge, practically zero). .

WinTER FLow.—Discharge relation not affected by ice.

REcULATION.—Flow regulated by storage and release of water at Kachess Lake
reservoir (capacity of 210,000 acre-feet). Records of stage have been kept on
lake since September 20, 1905. Computations of monthly discharge corrected
for effect of storage.

CoorerAaTION.—Records furnished by United States Reclamation Service.

Discharge measurements of Kachess River near Easton, Wash., during the year ending
Sept. 30, 1914.

Gage Dis- Gage Dis-
Date. Made by— height. | charge. || Date- Made by— height: | charge.
Feet. | Secft. Feet. | Secft.
Oct. 17| O.8. Reed............. 6.52 | 938 May 19| F. E. Moxley.......... 5.82 658
Nov. 28 | Parker and Taylor..... 4,32} 239 June 15 | Paul Taylor,........... 4.57 326
Dec. 18 | F. E. MoxI ey.... b 430 239 July 29 Moxley and Blooms- 4.49 286
Mar. 11 | Paul Taylor... ..{ 8.31 1.05 f
May 9| F.E. Moxley .......... 3.28 1.29 || Aug. 17 W. Bloomsburg........ 6.48 916

1Revised from original data. A stage of 7.5 feet was reached November 25, 1909, and the discharge of
1,790 second-feet published for this date in Water-Supply Paper 272, p. 174 and Water-Supply Paper 369 p.
62, is probably too large.
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Daily discharge, in second-feet, of Kachess River near Easton, Wash., for the year ending
Sept. 30, 1914. ‘

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
249 126 160 2 9 5 430 278 292 927
249 126 160 2 9 5| 430| 278| 410 927
249 112 160 2 9 5| 435 2718 | 410 927
249 103 160 2 9 6 480 278 471 868
246 103 157 2 8 5 480 278 471 732
243 100 157 2 8 5| 490| 278 859 585
243 114 157 2 8 5 490 278 859 585
243 15471 157 2 240 5| 440| 278 | 893 430
243 176 157 2 666 4| 40| 278| 927 269
243 176 157 2 666 4| 32 278 | 927 269
243 176 153 2 649 3 321 327 927 269
241 172 153 3 633 2 318 486 927 400
241 172 153 3 311 2 318 597 927 585
241 172 153 4 11 2 315 486 927 585
238 172 153 9 11 98 ( 315 152 | 927 633
238 172 153 9 8 748 315 315 927 666
235 172 150 9 7 885 315 486 927 666
304 168 150 9 885 315 | 486 927 649

218 10 715 633 12 486 910 538
207 10 7156 538 10 613 910 522
199 10 6 633 10 533 927 522
201 10 [} 633 10 533 910 491
201 10 6 633 10 581 927 460
163 10 6 633 10 694 927 430
129 9 7 625 100 694 927

126 10 8 625 235 292 910 400
126 9 7 560 278 292 613 430
126 8 6 465 2718 292 218 430
126 - 2 425 |.oo.... 292 694 i.......

Nore.—Discharge determined as follows: Oct. 1-8 from a fairly well defined .rating curve; Oct. 9 to
Jan. 3 and June 10 to Sept. 3, from a rating curve well defined between 200 and 1,000 second-feet; Jan. 4
to Feb. 27, by indirect method for shifting channels; Feb. 28 to May 26, and Sept. 4 to Sept. 30, from a
rating c];u‘ve well defined between 80 and 700 second-feet; May 27 to June 9, by indirect method forshifting
channels.

Monithly discharge of Kachess River near Easton, Wash., for the year ending Sept. 30, 1914.

[Drainage area, 63 square miles.]

. Discharge with-|Ryun-off
Observed discharge Run-off (total in acre-feet). out Storage | (e
(second-feet). (second-feet). ('d?’Eth égguo .
inches | ob-
Month. P drm_l seéj‘;_ed
Maxi- | Mini- Ob- Without er aln-
mum. | mom. | Mean. [ cooeq. Stored. storage. Mean. sgﬁlaér.e ;gae) i charge.
October....... 1,030 350 { 790 48,600 | —37,000 11,600 | 189 3.00 3.46 | B.
November.... 283 23| 212 12,600 | +~ 300 12,900 | 217 3.44 3.84 | A,
December..... 304 126 | 219 13,500 | — 5,900 7,600 | 124 1.97 2.27 N
176 100 | 155 9,530 | + 9,050 18,600 | 302 4,79 5. 52 .
160 64| 150 8,330 | — 8,000 5,330 | 96.0 1,52 1.58 | C.
10 2| 6.2 381 | 419,800 ,200 | 329 5.22 | 6.02|D.
748 6 184 10,900 | +22,400 33,300 | 560 3. 89 2.92 | C.
885 2| 334 ,500 | +-20,200 [ 40,700 (662 ]10.5 | 1211 | B.
490 10| 275 16,400 | + 6,300 | 22,700 | 381 6.05 | 6.75| B.
694 | 152 '600 | —15, 9, 150 2.38 | 2.74| B.
August........] 927| 218 795 48,900 [ —46,100 | 2,800 | 45.5 | .722| “.s3|As
September. ... 927 269 | 559 33,300 | —32, 800 500 8.40 .133 A5 1 AL
The year.| 1,030 2| 342 | 248,000 | —62,200 | 185,000 | 256 4.06 | 55.19
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CLE ELUM LAKE NEAR ROSLYN, WASH.

Location.—In sec. 10, T. 20 N., R. 14 E., at lake outlet, 4 miles northwest of Roslyn,
and about 7} miles northwest of Cle Elum.

DrAINAGE AREA.—202 square miles.

REecorps AvamABLE.—January 25 to March 31, 1906; May 4 to June 9, 1906; October
1, 1906, to November 9, 1907; March 15, 1908, to September 30, 1914.

Gace.—Vertical staff in 8 sections at left end of dam.

ExTtrEMES OF sTAGE.—Maximum stage recorded during year, 14.20 feet at 6.30 a. m.
May 16; minimum stage recorded, 2.30 feet September 15-18.

1906—1914. Maximum stage recorded, 16.70 feet November 24, 1909; minimum
stage estimated: 1.15 feet ! August 31, 1906.

Srorace.—Storage in lake controlled by gates in temporary dam.

Acouracy.—Gage heights do not indicate true lake level when a large flow is passing
over spillway, and particularly when the gates are opened, because of the slope
in channel at lower end of lake.

CooreraTiON.—Records furnished by United States Reclamation Service.

Daily capacity, in acre-feet, of Cle Elum Lake near Roslyn, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. { May. | June. { July. | Aug. | Sept.
8,508] 10,656/ 20, 25,796] 28,436] 26,948| 21,020| 5,800

8,424| 11,404| 19, 773) 27,1831 20,348 27,140 20,624} 5, 500

8,340| 11,888| 19, 152| 29, 538] 20, 876| 27, 284! 20,164] 5,215

8,298| 12,592) 18,853| 29, 876 29, 204| 27,284| 19,681| 4,949

8,214| 13,340| 19,290| 20,300| 28, 388| 27,140| 19,267 4,778

7,920 13,824| 20,647 28,772 27,T16| 26,900] 18,738 4,702

7,752 14,368| 21,908 28,580] 27,236| 26,660| 18,278 4,531

7,605| 14,897| 24,452| 28, 436! 26,876] 26,468| 17,887 4,474

7.360| 16,518| 25,508 28,292! 26,612| 26,324 17,404] 4,455

7,300] 16,047 26,132| 28,316| 26,420/ 26, 276/ 17, 4,455

7,200| 16,714! 26,516, 28,460| 26,420} 26,228! 16,438} 4,398

6,920( 17,496| 26,636 28,772( 26,612 26,180| 15, 886! 4,360

6,880| 18,209| 26,660, 20,300 27,020 26,276 15, 426] 4,246

6,680| 18,876/ 26,972 30,020 27,452 26,1%0] 14,090| 4,180

8,5%0] 20,39 27,40«1l 30,750{ 27,980{ 26,132] 14,414} 4,170

6,460/ 21,836| 27,620 30,850/ 28, 460] 26,132} 13,560 4,170

6,300| 23,036| 27,380’ 30,260] 28,796| 26,036| 13,032 4,170

. 6,2001 24,500 27,668 29,660| 28, 868! 25,802 12)350| 4,170.

9,4 1 6,160| 25, 436| 28,004' 29,300| 28, 580] 25, 820| 11,800 4,284
9,370| 17, 9,710 11,932, 6,080| 26,036 28,820l 29,180] 28,172| 25,802| 11,580( 4,455
9,350! 18,185 9,220! 11,514] 6,380] 26,660/ 28,700 29,306! 27,788| 25,652/ 11,052 4,588
9,300/ 19,475 8 675] 11,162/ 7, 160! 26,852 28,148 20,638 27,339 25,5243 10,524| 4,626
9,390| 20,740| 8,170| 10,766| 7,340 26,900 27,716 29,732 26,900| 25,124 9,952| 4,550
9,220 21,8851 7,815| 10,678 7,794| 26, 876! 27,476 29,828 26,776] 24,740) 9,495| 4,650
9,265| 23,155 7,540] 10,568 8,256 26, 612] 3'7,234l 29,588| 26,804| 24,452 9,054| 4,588
9,350 24,310| 7,420| 10,304 8,508| 25,820| 27,212 28, 868| 26,780 24,260| 8,571 4,645
9,245 25,150| 7,140| 9,864| 9,348) 24 056| 27,236| 28,388| 26,756| 23,306| 8,214] 6,820
9,160 25,845 6,860 9,474| 9,732( 23,396 26,996| 27,884| 26,660 22,724| 7,668 7,420
8 215] 26,060 6,660 9,189[....... 22,724| 26.564! 27.572| 26,660 22,388 7,200] 7,962
8,590| 25,795| 6,500, 8,865]....... 22,148) 25,844 27,452 26,780 21,956/ 6,730 8,424
4408 . 6,500 8,560,110 10 V2840 . } T ) 2380 G,ISOI .......

_CLE ELUM RIVER NEAR ROSLYN, WASH.

Locarion.—In sec. 10, T. 20 N., R. 14 E., 500 feet below temporary dam at outlet of
Cle Elum Lake, and 4 miles northwest of Roslyn, about 73 miles northwest of Cle
‘Elum, ‘

DRAINAGE AREA.—202 square miles,

Recorps avamasie.—October 10, 1903, to September 30, 1914,

I Gage height 1.6 referred to gage No.-2, estimated from approximate relation determined for gage height
onlakeand river. U. 8. Geol. Survey Water-Supply Paper 252, p. 162.

43855°—wsp 392—16——11
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GageE.—Stevens water-stage recorder on left bank referred to inclined and vertical
staff,

DiscHARGE MEASUREMENTS.—Made from cable 350 feet below gage or by wading;
conditions excellent since August, 1908, when cable was relocated.

CHANNEL AND CONTROL.—Gravel and boulders; shifting slightly during high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.50 feet at 6.35
a. m, May 16 (discharge, 4,050 second-feet); minimum stage, zero on gage, at 6
p. m. September 28 (discharge,- practically zero).

1903-1914: Maximum stage recorded, 14.05 feet at 2 p. m. November 15, 1906
(discharge, 18,700 second-feet); minimum stage recorded, zero at 6 p. m. Septem-
ber 28, 1914 (discharge, practically zero).

WinteEr rLow.—Discharge relation not affected by ice.

ReeuLaTioNn.—Flow regulated by storage and release of water at Cle Elum Lake
reservoir. Computations of monthly discharge corrected for effect of storage.

CoorERATION.—Records furnished by United States Reclamation Service.

Discharge measurements of Cle Elum River near Roslyn, Wash. durmg the year ending
Sept. 30, 1914.

. Gage Dis- . Gage | Dis-

Date. Made by height. | charge. || Dote- Made by- heiéit. charge.
Feet. | Secft. Feet. | Sec.ft.
Oct. 2 1.73 255 | June 12 | F. E. Moxley. ......... 3.37( 1,030
14 2.77 665 | July 30 | W. Bloomsburg ........ 2.59
Nov. 26 1.22 139 || Aug. 19 |.....do. .t iaaiial... 2.50 522
Apr. 15 5.09 2,420 || Sept.29 | F. E. Moxley .......... .82 762
May 20 592 | 2530 .

Daily discharge, in second-feet, of Cle Elum River near Roslyn, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) 255 514 670 256 433 69 820 | 1,630 | 2,060 | 1,180 580 394
e 255 493 720 256 413 72 820 | 1,880 | 2,750 | 1,320 580 356
: S 241 453 720 256 394 75 820} 2,860 { 3,080 | 1,390 580 337
L S 241 433 720 256 394 76 770 | 3,190 | 2,640 | 1,390 558
F: T 228 433 770 286 375 77 8201 2,750 | 2, 1,320 8§35 286
228 433 770 375 80 820 (2,330 | 1,710 | 1,180 535 270
241 433 770 558 337 83 8201 2,150 | 1,390 | 1,060 535 256
241 433 770 720 337 84 930 | 2,1. 1,180 | 1,000 535 241
228 413 770 770 320 86 11,220 | 1,976 | 1, 945 535 241
241 375 770 770 320 89 | 1,630 | 1,970 | 1,000 945 535
255 413 770 820 302 1,880 | 2, 1,000 890 535 215
413] 413 820 820 286 94 |2060|2240| 1,060 890 | 535
535 394 770 770 286 2,150 | 2,640 | 1,250 890 535 191
670 178 720 770 270 982,150 | 3,080 | 1,470 890 535 191
670 61 720 770 270" 163 | 2,430 | 3,670 | 1,790 890 535 191

670 661 670 2,530 | 3,920 | 2,060 835] 535 101
670 80l 625 1,070 | 3430 ! 2/330| 835] 535| 101
670 91| 58 1,880 | 2,970 | 2,330 | 783| 35| 191
6251 97| 535 2,060 | 2,640 | 2,150 | 733 | 493

625| 98| 514 2,530 | 2,530 | 1,970 | 733 | 453 215
60| 10| 473 9,530 | 2,640 | 1,630 | 683 | 453 228
670 | 103 433 2150 | 2,860 | 1,470 | 683 | 453 | 256
625 | 108| 413 1,880 | 2,970 | 1,1 733| 453 256
625 | 114| 375 1710 | 2,970 | 1,120 | 733 | 483

625 121 356 1,630 | 2,750 [ 1,180 | 733 | 453| 256
670 135] 337 1,630 | 2,330 { 1,120 | 733 | 433| ‘24
65| 28| 302 1,550 | 1,970 | 1,120 | 683 | 413 87
625| 514] 302 1,550 | 1,710 | 1, 580 | 413 26
602 20| 302 1,550 | 1,550 | 1,080 | 580 | 413 74
557 10| 270 1,630 | 1,470 | 1,120} 580 | 413 87
535 [oenenn. ar0| as53)..0000 sws )Ll 1,630 [....... 580 | 394 |.......

Nore.—Discharge determined from two well-defined rating curves; one applicable Oct. 1 to Apr. 9 and
July 28 to Sept. 26; the other applicable Apr. 10 to July 27 and Sept. '97-30.
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Monthly discharge of Cle Elum River near Roslyn, Wash., for year ending Sept. 30, 1914.

[Drainage area, 202 square miles.a]

-
: Discharge with-| Ryn-off
Observed discharge Run : un-
. -off (total in acre-feet). out storage Aceu-
(second-feet). (second-fest). (_dznﬁth ,f;‘ﬁg
inches | of ol
Month. . dr(;l} s eg'v od
Maxi- | Mini- Ob- Without or vl e
Mean Stored Mean, | square| age |charge.
mum. | mum. served. storage. mile. | ares).
I
October........ 670 228 485 29,800 | + 3,000 32, 800 583 2.64 3.04 | A.
November..... 770 61 309 18,400 | +17,400 35,800 2 2.98 3.32 | A.
270 581 35,700 | —19, 16, 400 7 1.32 1.52 1 A,
256 575 35,400 | + 2,050 | 37,400 3.01 | 3.47| A.
56 245 13,600 | + 1,180 14, 800 1,32 1381 A,
69 501 ), +11, 600 42, 400 6! 3.42 3.94 | A.
770 | 1,630 97,000 | + 4, 102,000 ] 1 8.52 9.51 | A.
1,470 | 2,480 | 152,000 [ + 1,870 | 154,000 2,510 | 12.4 14.30 | A.
1, 1,610 - 95, , 7.92| 8.84|A.
580 8 54,300 | — 5,400 48,900 5 3.94 4.54 | A,
394 499 30,700 | —15,200 15, 500 2 1.25 1.44 | A.
222 | 13,200 | + 2,240 | 15,400 1.28| 1.43|A.
26 839 | 607,000 | + 3,060 | 610,000 #4 4.18 | 56.73
I

a Revised value. ‘

. TEANAWAY RIVER NEAR CLE ELUM, WA#H

LocatioNn.—In the NW. % sec. 3, T. 19 N., R. 16 E., at lowér Teanaway highway
bridge, about one—half mile above mouth and 4% mlles ea,st\ of Cle Elum.

DRAINAGE AREA.—205 square miles.

RECORDS AVAILABLE.—April 2, 1909 to October 15, 1911; May %1, 1912, to September
30, 1914.

GaceE.—Chain gage attached to guard rail of highway bridge. ‘

DISCHARGE MEASUREMENTS.—Made by wading or from downstr#am guard rail of high-
way bridge; conditions at high stages very poor.

CHANNEL AND CONTROL.—Bed clay and gravel; shifts greatly a¢ high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.45 feet at 8.25
a. m. April 15 (discharge, 1,460 second-feet); minimum stdrge recorded, 2.17 feet
at 2 p. m. August 6 (discharge, 1 second-foot).

1909-1914: Maximum stage recorded, 7.20 feet March 20,
second-feet); minimum stage recorded, 2.17 feet at 2 p. m\ August 6, 1914 (dis-
charge, 1 second-foot).

WinTER FLow.—Discharge relations affected by ice and logs; discharge for winter
months is generally estimated by comparison with records ﬁf streams on adjacent
drainage basins and is subject to error.

REecuraTION.—Flow affected by storage and release of water b)J' Cascade Lumber Co.
in its splash dams on forks of river 20 miles above gage. ‘

DiversioNs.—Below all diversions for irrigation; 3 ditches dlvyert water entirely out
of Teanaway Valley and their return water does not pass station.

CoorerAaTION.—Records furnished by United States Reclamation Service.

Discharge measurements of Teanaway River near Cle Elum, Wash., dumng the year ending
Sept. 80, 1914.

- age - Gage | Dis-
Date. Made by: hoight. | charge. || Date. Made by height. | charge.

Feet. | Sec.-ft.
July 31 Blloomsburg and Mox- 2.36 12,1

Aug. 20 | W. %loomsburg ........ 2.27 2.31
Sept. 30 | F. E. Moxley.......... 2.54| 218

Oct. 1

i 4

June 11
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Daily discharge, in second-feet, of Teanaw'ay River near Cle Elum, Wash., for the year

ending Sept. 30, 1914.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | Jume. | July. | Aug. | Sept.
144 8 8
144 2 7
120 3 7
125 3 7
120 2 8
107 1 8
69 6 9
64 7 9
64 (] 10
64 5 10
54 4 11
47 4 1
50 6 1
67 5 10
49 2|, 7
40 4 6
44 3 8
41 5 11
23 5 14
21 5 19
21 4 20
18 1 20

- 18 5 19
18 6 20
15 5 18
15 7 21
12 4 27
12 4 28
18 5 23
13 6 21
13 -3 PN

Nore.—Discharge determined from two fairly well defined rating curves 88

Jan. 9 to Sept. 30. Discharge interpolated, owing to lack of gage readings
May 24; June 21 and 28; Aug, 1, 5 and 11." " E & ’

plicable Oct. 1 to Jan. 8, and
ct. 4; Feb. 4; Apr. 3 and 29;

Monthly discharge of Teanaway River near Cle Elum, Wash., for the year ending Sept.

30, 1914,
Discharge in second-feet. Run-off roou
Month, (total in Acou-
Maximum. | Minimum. { Mean, | 3cre-feet).
136 15 63 3,870 | B.
205 47 108 6,420 | B.
144 3 79 £330 | B!
842 51 204 12,500 | B.
67 114 6,350 | B.
1,320 248 87| 400400| B!
1410 385 90| 58300 B
1,410 320 725 44,500 | B.
620 147 276 16,400 { B.
144 12 53 3,230 1 B.
8 4 2141 C.
27 6 14 8051 C.
1,410 1 214 | 198,000
MANASTASH CREEK NEAR ELLENSBURG, WASH.

Location.—In sec. 15, T. 17 N., R. 17 E., at a private bridge on Sackett’s ranch, 14
miles above mouth of Manastash Canyon and 2 miles below the North Fork, 8%

miles west of Ellensburg.
DRAINAGE AREA.—T76 square miles.
RECORDS AVAILABLE.—April 5, 1909, to September 30, 1914.
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Gaae.—Vertical staff on left bank, 35 feet below bridge.

DiscHARGE MEASUREMENTS.—Made from the bridge or by wading.

CrANNEL AND coNTROL.—Rock and gravel; permanent except in extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.58 feet at 7.50
a. m. May 15 (discharge, 285 second-feet); minimum stage recorded, 1.20 feet
at 8.40 a. m. December 10 (discharge, 7 second-feet). Maximum stage for the year
differs from that recorded in daily discharge table, because gage heights were
used to tenths of feet in computing those discharges.

1909-1914: Maximum stage recorded, 3.66 feet March 20, 1910 (discharge, 682

second-feet); minimum stage recorded, 1.19 feet August 27 and 28, 1913 (discharge,
6 second-feet).

Winter FLow.—Discharge relation affected by ice; winter estimates subject to error.

Drversions.—No important diversions above gage.

RecurarioNn.—A few hundred acre-feet of storage has been developed in Manastash
Lake, and water is released for use in irrigating a second crop of alfalfa.

CooreraTION.—Records furnished by United States Reclamation Service.

Discharge measurements of Manastash Creek near Ellensburg, Wash., during the year
ending Sept. 30, 1914.

_ Gage Dis- _ Gage | Dis-

Date. Made by height. | charge. || P3te- Madeby—  |neight. | charge.

Feet. Sec.;{t. Feet. | Sec.ft.

Apr. 18| F. E. Moxley.......... 2.24 18 Aug. 12 | Bloomsburg and Moxley| 1.31 13,0

y 22 |..... [ U O, 2.22 166 27 | W. Bloomsburg........ 1.28 10.1
June 91}..... 1 1o 1.85 80.2

Daily discharge, in second-feet, of Manastash Creek near Ellensburg, Wash., for the year

ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Ayg. | Sept.

) 11 16 16 13 30 38 56 126 115 18 9

2. 11 14 13 13 14 34 56 157 113 41 17 10

3.. . 10 14 13 13 55 36 65 222 108 40 18 10

4. 10 15 16 19 24 38 83 204 108 37 17 9

5.. 10 16 15 25 32 41 108 172 100 37 16 9

6 10 18 16 32 56 43 131 172 94 36 15 9

7 14 17 13 38 44 62 152 154 92 34 15 11

8 15 17 14 36 32 65 204 152 86 30 15 11

9 14 17 14 26 56 88 204 152 85 29 16 11

Q.. 14 17 7 32 20 78 222 157 78 29 17 11

16 17 12 28 17 98 240 157 28 16 11

16 16 13 28 17 98 222 157 71 28 14 1

18 14 13 28 14 94 222 172 71 30 13 11

17 14 13 27 14 1 240 204 70 28 13 11

16 14 12 24 14 1 240 292 68 27 12 13

16 14 10 24 13 120 222 257 66 26 12 12

16 15 13 23 13 152 187 222 66 25 13 15

16 16 13 22 16 172 172 204 64 24 13 17

20 16 12 18 16 157 187 187 64 24 12 14

18 16 10 18 16 154 187 187 59 24 12 12

16 13 9 21 23 144 172 187 58 24 12 13

16 13 11 20 24 136 157 172 60 24 12 12

16 16 9 20 26 134 157 187 59 23 ] 11

17 16 13 20 27 131 149 187 60 23 11 11

17 15 13 21 30 113 144 172 59 22 11 11

17 16 14 108 134 157 55 21 11 14

17 17 14 131 141 52 21 11 17

17 13 13 80 124 126 50 21 10 15

16 16 13 71 120 120 46 19 10 4

15 16 12 68 113 113 43 19 10 12

15 )....... 13 62 |....... 108 J....... 18 9.......

Nore.—Discharge determined from two fairly well-defined rating curves applicable Oct. 1 to May 15and
May 16 to Sept. 30. Discharge interpolated, owing to lack of gage readings, Jan. 5, 6, 17, and 23-26; Aug. 5,
22,and 30. Discharge interpolated on account of ice, Feb. 7. N
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Monthly discharge of Manastash Creek near Ellensburg, Wash., for the year ending Sept.

30, 1914,
-
Discharge in second-feet. Runof |4 oon-
Month, (total in racy.
Maximum. | Minimum. | Mean, acre-foet).
20 10 15.1 9281 B
18 13 15,5 922 | B
16 7 12.6 775 | B
38 13 23.0 1,410 | B
56 13 26.2 1,460 | B
172 34 94,7 5801 B
240 56 160 9,520 | B
202 108 173 10,600 | B
115 73.1 4,350 | B
42 18 27.5 1,690 | B
18 9 13.3 818 | B
17 9 11.9 708 | B
202 7 54.0 39,000

NACHES RIVER AT ANDERSON’S RANCH, NEAR NILE, WASH.

LocaTron.—In sec. 35, T. 17 N., R. 14 E,, at Anderson’s ranch, about one-half mile
below mouth of Lost Creek, 7 miles below Bumping River, and 11 miles above
Nile.

DRAINAGE AREA.—394 square miles.

RECORDS AVATLABLE.—April 24, 1909, to September 30, 1914,

Gage.—Vertical staff attached to tree on left bank.

DiscEARGE MEASUREMENTS.—Made from cable 150 feet above gage or by wading.

CHANNEL AND coNTrROL.—Composed of gravel and cobblestones which shift at high
stages; flow controlled by riffle 300 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.10 feet at 8
a. m. June 3 (discharge, 3,050 second-feet); minimum stage recorded, 0.98 foot
December 31 and January 1 (discharge, 156 second-feet).

1909-1914: Maximum stage recorded, 6.0 feet November 24, 1909 (discharge,
9,500 second-feet); minimum stage recorded, 0.90 foot October 8-26, 1911, and
November 1-5, 1912 (discharge, 120 second-feet).

WiINTER FLOW.—Discharge relation affected by ice jams on control. Winter dis-
charge estimated by comparison with records on Naches River at Oak Flat.
Diversions.~—Anderson’s ditch diverts a small quantity of water past the gage during

the irrigating season.
Recuration —Flow partly regulated by storage and release of water at Bumping
Lake reservoir. Computations of discharge corrected for effect of storage.
CooreraTION.—Records furnished by United States Reclamation Service.

Discharge measurements of Naches River at Anderson’s ranch, near Nile, Wash., during
the year ending Sept. 80, 1914,

Date. Made by— hgiag i_ ch]z)ai-sg-e.

Feet. Sec.+ft.
Dec. 3} Taylor an}ge AT, - . oot i 1.40 409

May 15 | F. B MORIO Y. . oottt et eeeeaaaaaaaas 2.98 2,680
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Daily discharge, in second:, eetil of Naches River at Anderson’s ranch, near Nile, Wash.,

or the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jume. | July. | Aug. | Sept.
233 327 500 156 400 400 800 | 1,890 | 2,100 | 1,220 620 384
233 327 440 180 362 620 855 | 2,330 | 2,570 | 1,220 602 384
233 320 400 175 263 572 910 | 2,810 | 3,050 | 1,220 602 384
23 204 400 156 400 527 | 1,140 | 2,810 | 2,600 | 1,220 602 384
233 320 392 800 295 509 | 1, 2,690 | 2,000 | 1,080 602 384
233 400 362 | 1,800 205 483 | 1,630 | 2,570 | 1,740 950 602 384
263 362 362 | 2,810 362 527 | 1,630 | 2,570 | 1,660 950 602 384
263 327 362 | 2,570 327 572 1 1,710 | 2,450 | 1,580 830 530 334
233 362 | 2,100 327 620 1, 1,710 | 1,360 830 530 384
233 | 362| 3401, 362| 690 2,000 1,630 | 1,220 | 775| 530 384
204 378 314 | 1,550 295 690 | 2,330 | 1,630 | 1,220 720 530 384
362 362 204 | 1,410 295 690 { 2,330 | 1,710 | 1,290 720 512 360
400 348 294 | 1,340 295 745 | 2,330 | 2, 1,440 830 512 360
40 327 "294 |1, 205 745 | 2, 2,330 | 1,580 720 512 360

- 392 327| 204|1,140| 327| 965 2,810|2,600 1,820 620| 512
362 327 1,020 314 965 | 2,810 | 2,600 | 2,110 602 530 424
340 | 400 | 2041, 1,270 | 2,690 | 2,330 | 2,470 | 512 512 424
340 400 294 910 281 | 1,480 | 2,570 | 2,100 | 2,220 712 467 512
392 | 400 800 | 275 1,550 | 2,570 | 1, 2,000 | 512 | 467 830
385 | 00| 204 690| 263 |1,630 2,801,800 1,910 | 494| 487 830
400 400 233 620 295 11,630 | 2,810 { 2,000 | 1,740 467 467 650
400 400 2056 745 307 | 1,630 { 2,570 { 2,000 | 1,360 384 440 467
400 | 385| 200] 690 307 |1,550 | 2,330 (2,100 | 1,220 | 440 | 467 416
400 392 195 620 1,480 | 2,220 | 2,000 | 1,150 384 467 384
483 545 185 572 314 | 1,340 | 2,000 | 1,800 { 1,290 384 424 346
400 527 180 1,710 | 1,290 384 424 424
400 572| 175 1,800 { 1,220 | 424 | 408 384
392 554 170 2,000 { 1,150 440 408 346
362 527 1656 1,710 | 1,150 512 424 311
340| 518| 160 1,630 | 1,220 | 602 | 392 311
340 |....... 156 1,710 |....... 602 392 |.......

NotE.—Discharge determined from two rating curves well defined below 4,000 second-feet, applicable

Oct. 1 to June 3 and June 4 to Sept. 30. Discharge relation probably affected by ice and discilarge inter-
ollz)wad Dec, 23-30. Discharge relation possibly slightly affected by ice at times during January and
‘ebruary.

Monthly discharge of Naches River at Anderson’s ranch, near Nile, Wash., for year ending
Sept. 30, 1914.

[Drainage area, 394 square miles.]

; Discharge with- | R, ﬂj
Observed discharge R un-of
» un-off (total in acre-feet). out storage depth| Accu-
(second-feet). (second-foet). | U5h°" | Facy
Month. inches | of ob-
P droq seéived
Maxi- | Mini- Ob- Without o | (o | O
mum. | mam. Mean. served. Stored. storage Mean. sg]lﬂ)re araeg:) charge.
483 233 336 20,700 | — 265 20, 400 332 | 0.843 0971 A, -
572 294 395 + 575 24,100 405 | 1.03 1151 A,
500 156 287 17,700 1 — 870 16, 800 273 . 693 .80 | B.
2,810 156 970 | 59,700 | + 545| 60,200 979 | 2.49 2.87| B.
251 310 17,200 — 613 16, 600 299 . 759 .79 ] B.
1,630 400 973 59,800 | + 168 60, 000 976 | 2.48 2,86 | A,
2,810 800 ( 2,010 | 120,000 { + 1,800 | 122,000 | 2,050 | 5.20 5.80 | B.
2,810 1 1,630 | 2,110 | 130,000 | -+29,900 | 160,000 [ 2,600 | 6.60 7.61| B,
3, 1,150 | 1, 101,000 | — 494 | 101,000 | 1,700 | 4.31 4.811 A,
1,220 3 696 42,800 | — 3,380 39,400 641 | 1.63 1.88 | A,
620 392 502 30,900 | —16,400 , 500 236 .599 .69 | A,
830 311 426 25,400 | —11,900 13, 500 227 .576 .64 1 AL
3,050 156 895 | 648,000 | — 844 | 648,000 896 | 2,27 30.87
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NACHES RIVER AT OAK FLAT, NEAR NILE, WASH.

Locarion.—In sec. 34, T. 15 N., R. 16 E., just above Oak Flat, three-fourths mile
above intake of Selah Valley canal, 2 miles above mouth of Tieton River, and 8
miles southeast of Nile.

DRAINAGE AREA.—640 square miles.

RECORDS AVAILABLE.—June 25, 1904, to September 30, 1914.

GaGE.—Prior to September 15, Barrett & Lawrence water-stage recorder installed
September 20, 1911, referred to chain gage on cantilever beam used since April 13,
1909.  After September 19 chain gage replaced by inclined staff. Original gage
was an inclined staff 800 feet below pregent site.

DiscHARGE MEASUREMENTS.—Made from cable 50 feet below gage; conditions good
except at extreme low stages, when measurements are made by wading.

CHANNEL AND cONTROL.—Stream bed composed of small cobblestones; shifts con-
giderably at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water—stage
recorder sheets, 7 feet at 8.45 p. m. May 15 (discharge, 3,910 second-feet); mini:
mum stage, from water-stage recorder sheets, 3.65 feet at 10.30 a. m. Ja.nuary
3 (discharge, 241 second-feet).

1904-1914: Maximum stage recorded, 10.3 feet November 15, 1906 (discharge
21,900 second-feet); minimum stage recorded, 83 feet September 18-21, 1904
(discharge, 139 second-feet).!

WintER FLOW.—Discharge relation affected by anchor ice; records of doubtful
accuracy.

Drversions.—None of importance above station.

ReeuraTION.—Flow partly regulated by storage and release of water at Bumping Lake
reservoir. Computations of monthly discharge corrected for effect of storage.

CoorPErATION.—Records furnished by United States Reclamation Service.

Discharge measurements of Naches River at Oak Flat, near Nile, Wash., during the year
ending Sept. 30, 1914

Gage Dis- Gage | Dis-
Date. Made by— hotght. | charge. || Date. Made by height. | charge.
Feet. | Sec.-ft. TFeet. { Sce.-ft.
Oct. 20 | Reed and Moxley...... 4.17 514 i May 15 6.89 | 3,600
Nov. 15 Doeeieaaa 4.00 402 28 6.04 2,310
Dec, 2 Pa.rkexand Taylor. 4,22 506 || June 2 6.73 3,380
11 | F. E, Moxley. 3.98 377 | Sept. 4 4.08 434
Jan. 6 DO..ennnon 6.25| 2,600 22 4.58 525
May 1 Do. 6.08| 2,260 :

1 Gage height very unreliable. Actual discharge for these dates was probably more nearly 180 second-
feet than 139 second-feet. 1If this assumption is correct, the minimum stage recorded 1904-1914 was 3.37
feet Ootober 19, 1911 (discharge, 154 second-feet).
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Daily discharge, in second-feet, of Naches River at Oak Flat, near Nile, Wash., for the
year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
322 415 549 252 493 521 | 1,080 | 2,290 | 2,580 | 1,440 839 440

322 415 521 268 493 670 § 1,030 | 2,910 | 3,280 { 1,490 639 415

300 390 493 241 385 810 § 1.080 | 3,690 { 3,690 { 1,490 639 415

300 390 466 260 549 670 | 1,440 § 3,480 | 3,090 | 1,440 608 415

300 390 466 | 1,130 415 670 | 1, 3,000 | 2,430 | 1,280 608 440

280 466 440]2,200| 339 639(2,040 2,910 2,160} 1,180 608 415

322| 466] 415]3,090| 466 2,100 | 3,090 | 1,930 | 1,080 | 639 440

322 440 4151 2,910 440 810 12,160 | 2,740 | 1,760 | 1,030 608 415

322 440 415 | 2,290 390 980 | 2,430 | 2,160 | 1,660 980 579 440

322 466 367 | 1,980 390 935 ] 2,430 | 2,160 | 1,490 890 579 440

343 493 367 | 1,820 440 890 | 2,740 | 2,160 | 1,490 810 579 466

466 3671 381 890 | 2,740 | 2,290 | 1,490 810 549 670

440 | 440 367 (1,540 381 980 2,740]2,580 ] 1,710| 935 549 670

549| 440| 367|1,380 | 367 {1,180 | 3,090 | 3,090 | 1,820 549 670

493| 415] 367)1,330| 381} 1,380 (3,480 | 3,910 2,100 775] 549 841

493! 415| 322 1,230 381]1,330 3,480 | 3,480 ] 2,290 549 612

440 466 322 | 1,130 376 | 1,710 | 3,090 } 3,280 { 2,500 670 549 584

4151 4031 30011,0301 367(1,030}2,91012,910]2,430] 63971 493 555

466 | 493 300 '890| 367 |2,040 | 3,090 | 2,580 | 2,290 493 52

466 | 493 | 300] 890 343|2,100 3,600 | 2,580 | 2,040 | 579 | 493 498

466 | 4 3221 810| 812,003,280 |2,580 | 1,820 | 549 493 498

466 | 440 300 5| 390 | 2,040 | 3,090 | 2,740 | 1,600 | 493 | 493 525

493 | 466] 300 775| 390 {1,980 | 2,740 | 2,740 | 1,440 | 466 493 470

493 | 549] 280 705| 390|1,930 | 2,580 ) 2,740 | 1,380 | 440 | 466 470

549 608 260 705 415 | 1,760 | 2,430 | 2,580 | 1,540 466 466 444

26 e 493| 608| 260| 670 | 415]1,600 2,430 2,430 | 1,490 | 521 | 466 460
D S, 493 608 | 260 390 | 1,490 | 2,200 | 2,430 | 1,440 | 549 | 440 460
28 e _ 608 280 1 2,160 | 2,290 | 1,380 639 440 418
29 ... 440" 608| 280 1,280 | 2,100 | 2,160 | 1,330 { 670 { 440 369
30 i, 415 608 260 ,040 | 2,100 | 1,380 670 440 498
Bliciinnnn, 45 |....... 260 2,160 |....... 639 | 440 |.......

No1E.—Discharge determined as follows: Oct. 1 to Sept. 14 from a rating curve well defined between
250 and 5,000 second-feet; Sept. 15-30 from a fairly well defined rating curve. Discharge inferpolated,
owing to destruction of gage, Sept. 15-19. -

Monthly discharge of Naches River at Oak Flat, near Nile, Wash., for the year ending
Sept. 30, 1914.

[Drainage area, 640 square miles.] -

. Discharge with-|Run-off|
Obmm_‘gjegharge Rum-off (total in acre-feet). |out storage (sec ((liléi)?h Accu-
. ond-feet). in 1‘3‘«;}’0
Month. on ob‘-;d
2 lserv
Maxi- | Mink {4e 0 | Ob- | grores | Without | yraan sql;g"m d;:g" dis-
mum. | mum, served. storage. mile. | area). charge.
October........ 549 280 415 25,500 | — 265 25,200 410 | 0.641 0.74 | B.
November..... 608 390 483 28,700 | + b75 29,300 492 . 769 .86 A.
ber. .. 549 260 354 21,800 | — 870 20, 900 340 631 61| A.
January.. 3,000 2411 1,120 68,900 | + 545 69,400 | 1,130 | 1.77 2,041 A,
February...... 549 339 407 22,600 | — 613 22,000 396 .619 A.
March... 2,100 521| 1,280 | 78,800 |+ 168{ 79,000 | 1,280 | 2.00 | 2.31| A.
April.... .ol "690 | 1,030 | 2,460 | 146,000 | + 1,800 | 148,000 | 2,490 | 3.89 | 4.34] A.
.nnn 3.910 | 2,200 | 2)720 | 167,000 | +29,900 | 197,000 | 3,200 | 5.00 | B5.76 | A
TJune... . 100 7690 | 1,330 | 1,970 | 117,000 | — 494 | 117,000 | 1,970 | 3.08 | 3.44| A.
Julyeeeenoono...] 1,490 440 832 | 51,200 | — 3,380 [ 47,800 71| L2l 140 A.
August......... 639 440 535 32,900 | —16,400 16, 500 268 .419 481 A.
September..... 670 369 493 29,300 { —11,900 17,400 292 ~458 .51 | B.
The year.] 3,910 | 241 | 1,090 | 700,000 | — 844 | 790,000 | 1,090 | 1.70 | 23.13
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BUMPING LAKE NEAR NILE, WASH.

LocATION. —At lake outlet 12 miles above American River and 19 miles west of Nile.

DRAINAGE AREA.—68 square miles.

RECORDS AvAILABLE.—April 27 to November 22, 1909; November 3, 1910, to Sep-
tember 30, 1914.

Gage.—Stenciled on side of gatehouse; graduated to read elevations above sea level.
Prior to November 3, 1910, a vertical staff on north shore one-fourth mile above
outlet.

® ExTrEMES OF sTAGE.—Maximum stage recorded during year, 127.55 feet at 7.20 a. m.
June 3; minimum stage recorded, 93.10 feet at 7.40 a. m. February 26.
1911-1914: Maximum stage recorded, 127.78 feet June 14, 1913; minimum
stage recorded, 92.50 feet March 7, 1911. Add 3,300 feet to gage heights to obtain
mean sea level elevation.
RecuraTioN.—Storage regulated by operation of gates in dam.
CooreraTioN.—Records furnished by the United States Reclamation Service.’

-

Daily capacity, in acrefeet, of Bumpmg Lake near Nile, Wash., for the year ending Sept.

, 1914.
- [J. H. Nelson, observer.]
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,940 1,600| 1,540| 3,400| 33,555 32,840| 28,875! 12,600
1,850 1,548 1,520{ 3,645( 33,750 32,905 12,1060
1,825 1,500, 1,480| 4,114} 33,776} 32,840 27,780| 11,628
1,790 1,412 1,440 4,450 33,594| 32, 840| 27,180 11,178
1,750| 1,340 1,532 4,646( 33,334| 32, 775| 26,580| 10, 710
1,692 1,300 1,588| 4,744) 33,165| 32,710| 26,100] 10,260
1,652 1,283 1,652 4, , 035( 32,G84] 25,440{ 9,810
1,640| 1,265/ 1,7101 5,080 32,970( 32,645 24,756 9,342
1,620 1,248 1,810 6,280 32,905| 32,645/ 24,245/ 8,838
1,600 1,230 1,960 7,425| 32,840  32,580| 23,695 8370
1,560] 1,230] 2,100] 8,775 32,840 32,580| 23,200 7,920
1,540] 1,230| 2,290| 10,125 32,905 32,530{ 22,650 7,515
1,500 1,237 2,500( 11,565 32,996 32,645| 22,100 7,120
1,4920 1,308 2, 13,4501 33, 100! 32,580| 21,572! 6,680
1,428| 1,360] 3,456| 15,600] 33, 230] 32,515 21,022 6,304

BUMPING RIVER NEAR NILE, WASH.

Location.—One-fourth mile below spillway of Bumping Lake dam, half a mile below
outlet conduit of Bumping Lake reservoir, 11} miles above American River and
19 miles west of Nile.

DRAINAGE AREA.—68 square miles,

REecorDps AvAmABLE.—June 13 to July 81, 1906; April 27, 1909, to September 30,
1914.
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Gace.—Stevens water-stage recorder installed June 17, 1913. A gage at the dam
site was read June 13 to July 31, 1906. A gage at the bridge 450 feet below dam
site wasread April 27 to August 6, 1909, but published readings were transferred
to a gage 1,200 feet below the dam, 100 feet below the spillway, which was read
August 7, 1909, to June 24, 1912. The gage at the bridge was again read June
25, 1912, to June 13, 1913.

DisCHARGE MEASUREMENTS.—Made from cable; when water is not passing through
the spillway or when stage is low, measurements can be made at outlet conduit
or by wading.

CHANNEL AND conTrROL.—Bowlders and cobblestones; shifts slightly at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.32 feet at 6.15
a. m. June 3 (discharge, 1,050 second-feet); minimum stage, 1.11 feet February
27-28 (discharge, practically zero).

1906 and 1909-1914: Maximum stage recorded, 7.0 feet, November 15, 1906
(discharge, approximately 4,300 second-feet); minimum flow practically zero
when gates in dam are closed.

WinTER FLow.—Discharge relation not affected by ice.

RecuratioN.—Flow regulated to a considerable extent by storage and release of
water at Bumping Lake reservoir. Estimates of monthly discharge corrected
for effect of storage.

CooreErATION.—Records furnished by United States Reclamation Service.

Discharge measurements of Bumping River near Nile, Wash., during the year ending
Sept. 30, 1914.

Gage Dis-

Date. Made by— heiéit. charge.

. Feet. Sec.-ft.
June 29 | B E. MoOXIey. ..ottt it ittt a et eama e 3.00 372
30 |..... (o 3.06 411

Dmly Discharge, in second-feet, of Bumping River near Nile, Wash., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec.| Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

21 228 485 814 418 418 336
206 228 508 | 1,010 418 | 440 336
194 228 606 | 1,010 418 440 336

NoTE.—Discharge determined from a rating curve well defined between 100 and 1,100 second-feet.
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Monithly discharge of Bumping River near Nile, Wash., for period ending Sept. 30, 1914.

{Drainage area, 68 square miles.}

; Discharge  |Run-off]
Observed discharge R : -

N un-off (total in acre-feet). | withoutstorage| (depth | Aceu-

(second-feet) (second-feet). ;ng; 7

ches | of o
Homi P dr%l;n died
Maxi- | Mini- Ob- Without o P
Mean, Stored. Mean. | squar: age. |charge.
mum. | mum. served. storage. mile. | area.

126 63| 10,000 — 265 9,740 158 2.32| 2.68| A.

159 201 12,000 | + 575 12, 212 3.12 3.48 | A.

118 161 9, — 870 9,030 147 2.16 2.49 | A,

97 426 26, + 545 26, 700 434 6.38 7.36 1 A.

0 119 6,610 | — 613 6,000 108 1.59 1.66 | B,

21 208 12,800 | + 168 13, 000 211 3.10 3.57 1 A.

197 440 | 26,200 | + 1,800 | 28,100 472| 6.94| 7.74]A.

24 263 16,200 | +29,900 46,100 750 | 11.0 12.68 | A.

376 554 | 33,000 | — 494 | 32,500 546 | 8.03| 8.961A.

126 281 17,300 | — 3,380 13,900 226 3.32 3.83 | A.

336 394 24,200 | —16,400 7, 127 1.87 2.16 | A.

154 325 19,300 | —11,900 7,400 124 1.82 2.03 | A.

The year| 1,010 0 295 | 214,000 | — 844 | 213,000 204 | 4.32| 58.64

AMERICAN RIVER NEAR NILE, WASH.

Locarion.—At highway bridge about three-fourths mile above mouth of river 17
miles northwest of Nile post office, and below all tributaries.

DRAINAGE AREA.—80 square miles.

RECORDS AvAILABLE.—April 25 to October 30, 1909; May 26 to November 15, 1910,
May 18 to September 30, 1911; July 1 to September 30, 1913; June 26 to September
5, 1914.

Gaee.—Vertical staff attached to right abutment of highway bridge.

DiscuArRGE MEASUREMENTS.—Made from highway bridge or by wading. Section
rough, velocity irregular, and current swift at all stages so that accurate measure-
ments are difficult to obtain.

CHANNEL AND conTROL.—Rough; full of large bowlders; gradient steep; shifts
slightly at high stages.

ExTREMES OF DISCHARGE.—Maximum stage recorded June 26 to September 5, 3.03
feet July 34 (discharge, 462 second-feet); minimum stage recorded, 1.63 feet
August 21 to September 5 (discharge, 48 second-feet).

1909-1911 and 1913-14: Maximum stage recorded! 4.55 feet, June 2, 1909
(discharge, 1,580 second-feet); Minimum stage recorded, 1.60 feet, October 16~
19, 1909 (discharge, 45 second-feet).
WiNTER FLow.—Station has not been maintained during winter season.
CooreraTioNn.—Records furnished by United States Reclamation Service.

Discharge measurements of American River near Nile, Wash., during the year ending
Sept. 80, 1914.

[Made by F. E. Moxley.}

Gage Dis-
Date. height. | charge.
. Feet. Sec.-ft.
BT N 2.81 367
7820 PN 3.01 450

1 Records available for only a few months each summer.
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Daily discharge, in second-feet, of American River near Nile, Wash., for the year ending
Sept. 80, 1914.

Day. June. | July. | Aug. | Sept. Day. June. | July, | Aug. | Sept.

NorE.—Discharge determined from a fairly well-defined rating curve. -

Menihly discharge of American River near Nile, Wash., for the period June 28 to Sept. 5,
1914.

Discharge in second-feet.
Month. (total in Accu-
Maximum. | Mintmum. | Mean, | 8cre-feet).

June 26-30.cce o iiii i e 431 355 393 3,000 | B
JUY e e 462 95 236 14,500 | B
............................................ 95 48 65 4,010 | B
September 1-5. - oo 48 48 48 476 | B
Theperfod. . ...cooouiniiimiiniiiiiiiiiiiiievanmninciadeeniiiiiideniinnas 22,900

NORTH FORK OF TIETON RIVER BELOW CLEAR CREEK, NEAR NACHES, WASH.

LocaTioN.—In sec. 12, T. 13 N., R. 12 E. Willamette meridian (unsurveyed), below .
Clear Creek dam of the United States Reclamation Service, a quarter of a mile
below Clear Creek, a quarter of a mile above Cold Creek and 7 miles above South ~
Fork; about 30 miles southwest of Naches, in Yakima County.

DRAINAGE AREA.—61 square miles.

REcoRDS AvamLABLE.—May 5 to September 30, 1914.

Gaae.—Vertical staff on left bank, 1,000 feet below Clear Creek dam of the United
States Reclamation Service, read to hundredths four times daily-by O. B. Vaughn.
Prior to May 21 gage height was at same site but at datum 0.68 higher than present
datum; all gage heights reduced to present datum.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL.—Bed of stream at gage is of solid rock. Control, about 100
feet below gage, is formed by rock ledge and should be permanent. Channel
curves sharply to right a short distance below gage. Both banks are high butright
bank will overflow at gage height of about 10 feet. A log jam about 200 feet below
gage may cause slight backwater effect at extreme high stages. One channel at
all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.70 feet at 7.30 p. m. June 1,
and 7 a. m. June 2 (discharge, 780 second-feet); minimum stage recorded, 0.62
foot at 2 p. m. and 7 p. m. September 13 (discharge, 106 second-feet).

WiNTER FLOW.—Observations discontinued during winter months,

Diversions.—None.

-
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RecuraTION.—United States Reclamation Service dam across stream just below
Clear Creek impounds 2,000 acre-feet of water which is used for equalizing diurnal
fluctuation during the irrigation season. 'When completed the dam will impound
8,000 acre-feet of water.

Accuracy.—Gage-height record reliable; rating well defined throughout; results
apparently excellent.

CooPERATION.—Gage-height record, measurements, and computed discharge fur-
nished by United States Reclamation Service.

Discharge measurements of North Fork of Tieton River below Clear Creek, near Naches,
Wash., during the year ending Sept. 30, 1914.

_ Gage Dis- ' - Ga, Dis-
Date. Made by- height. | charge. || Date- Made by heigﬁ. charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
May 21 | Paul Taylor 2.92 592 || June 17 Ra%and Moxley....... 3.21 654
29 | R. Ray... . 1.98 328 || July 3 | R.Ray....... ..l 2,59 462
June 1 |..... do.. 3.14 615 21 {..... do...... 01,42 219
2..... do.. . 3.45 709 22 |..... do...... 4 142 226
9lo.... do...... . lLe4 271 || Aug. 26 |..... d0ueecocenns . 0.90 145
16 | F. E. Moxley. . .| 2.87 538 || Sept. 30 | Tuttle and Taylor..... 0.85 135
16 |..... L& P 2.93 544

Daily discharge, in second-feet, of North Fork of Tteton River below Clear Creek, near
Naches, Wash., from May 5 to Sept. 30, 1914.

Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. { Aug. | Sept.

| O F £90 422 245 178 || 16..-.... 632 604 310 218 141
R PO 750 485 254 178 11 17....... 563 604 300 186 210
2 J R 660 446 254 186 || 18....... 550 576 320 186
[ S 472 410 142 |1 19.-..... 524 485 341 210
§....... 374 386 352 245 170 || 20....... 524 422 310 178 178
374 330 320 245 178 576 341 210 210 156
363 290 330 227 163 300 218 210 145
363 272 341 123 576 272 245 186 152
352 254 341 227 121 500 374 236 186 163
374 254 310 227 139 537 363 227 194
398 263 330 245 138 446 310 218 202 245
459 330 116 410 310 236 218 186
537 352 374 245 108 352 330 218 202 156
646 4 310 254 178 330 374 227 210 142
720 524 341 263 142 410 245 186 145
472 {o.aaial 254 178 eoaol

Nore.—Discharge determined from a well-defined rating curve.

Monthly discharge of North Fork of Tieton River below Clear Creek, near Naches, Wash.,
Jor the pertod May 5 to Sept. 30, 1914.

[Drainage area, 60 square miles.]

Discharge in second-feet. Run-off.
'
Month,, Per ill)le th in Potalin %:cc;.
. e ches on *
Maximum. | Minimum. | Mean. sgﬁ;re drainage | acreeet.
. area.

330 480 7.87 7.90) 25700| A

750 254 410 6,72 7.50 24,400 | A.

485 210 308 5.05 5.82 19,000 | A.

263 178 221 3.62 4,17 13,600 | A.

245 108 164 2,69 3.00 9,780 | A.




UPPER COLUMBIA RIVER BASIN, 175
TIETON RIVER AT McALLISTER MEADOWS, NEAR NACHES, WASH.

Location.—About 800 feet above the McAllister Meadows dam site, one-half mile
above Wildeat Creek, 14 miles below the junction of the forks of the river, 7§ miles
above the headworks of Tieton canal, and 23 miles southwest of Naches.

DraINAGE AREA.—187 square miles.

- RECORDS AvAILABLE.—August 28 to November 24, 1908; March 21, 1909, to Septem-
ber 30, 1914; fragmentary.

Gaae.—Vertical staff on left bank.

DiscHARGE MEASUREMENTS.—Made from cable 100 feet below gage, or by wading
near gage.

CHANNEL AND cONTROL.—Gravel; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 3.42 feet at 7 a. m.
June 18 (discharge, 1,270 second-feet); minimum stage recorded, 1.50 feet at 5.30
p. m. September 13 (discharge, 192 second-feet).

1908-1912 and June 17 to September 30, 1914: Maximum stage Yecorded, 6.2
feet at 3.30 p. m. November 23, 1909 (discharge, 4,200 second-feet); minimum
stage recorded, 1.20 feet January 12, 1910 (discharge, 127 second-feet).!

Winter FLow.—Not affected by ice.

Accuracy.—Results fair.

CooreraTION.—Records furnished by the United States Reclamation Service since

+ April 1, 1912,

Discharge measurements of Tieton River at McAllister Meadows, mear Naches, Wash.,
during the year ending Sept. 30, 1914.

Date. Made by— hﬁiagﬁ, chlx)aﬁg‘e.

§ Feet. Sec.ft.
June 17 | F. E. M()xle{li ............................................................ 3.34 1,180
Aug. 27 | Calland and MOXIOY .. .. ..o ettt iae e e e aaaaaas 1.82 300
Bept. 30 | Taylorand Tuttle. . ... ooooniiiiiiii i cnaas 1.68 239

Daily discharge, in second-feet, of Tieton River at McAllister Meadows, near Naches, Wash.,
Jor the period June 17 to Sept. 25, 1914.

Day. June. | July. { Aug. | Sept. Day. June, | July, | Aug. | Sept.

Nore.—Discharge determined from a well-defined rating curve.

1 Revised from original data.
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Monthly discharge of Tieton River at McAllister Meadows, near Naches, Wash., for
the period June 17 to Sept. 30, 1914.

[Drainage area, 187 square miles.}

Discharge in second-feet. Run-off.
Month. per | Dopthin ) Avou
inches on otal in g
Maximum. | Minimum. | Mean. sgllhaé'e go | acrefeet.
g area.
June 17-30. 1,210 620 834 4.46 2.32 23,100 | A.
July....... 915 400 588 3.15 3.63 36,200 | B.
August.. 420 259 325 1.74 2,01 20,000 | B.
Septembeu'.................. 356 197 246 1.32 1.47 14,600 | B.
Theperiod........c.i|oeeeanmmniai]ereneemannnalens R O P, 93,900

TIETON RIVER AT HEADWORKS OF TIETON CANAL, NEAR NACHES, WASH.

Looarron.—In sec. 30, T. 14, N., R. 15 E. (unsurveyed), one-fourth mile below in-
take of Tieton canal, 16 miles southwest of Naches, and 15 miles above mouth
of river.

DRAINAGE AREA.—240 square miles.

RECORDS AVAILABLE.—April 17 to September 17, 1906, fragmentary gage heights; !
July 5, 1907, to September 30, 1914. From October 27,1907, to April 8, 1909, a
gage was read at Weisberger’s power plant 2 miles below intake; records obtained
at the two sites are comparable.

Gace.—Friez water-stage recorder on right bank installed July 18, 1911, at same
datum as vertical staff gage and automatic gage previously used.

DiSOEARGE MEASUREMENTs.—Made from cable 500 feet below gage; bed of stream
rough and conditions not first-class; low-water m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>